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HIGH CAPACITY PACKAGED STEAM GENERATORS 


by Foster Wheeler 





—— 


One of two AG-246 units, each capable of gen- 
erating 50,000 Ib/hr soid to C. F. Braun & 
Co. of Canada Ltd. for installation at the new 


Cities Service Oi! Co. Ltd. at Trafalgar, Ontario FEATURES: 
Final Steam Temperatures to 840 F 
Design Pressures to 900 psig 


Standard Heat Recovery 
Series AG-200 extends economy Arrangements Available 


and dependability of FW Packaged 42-inch Steam Drum 
Design to over 60,000 Ib/hr Two Burners 


Automatic Controls 


Suitable For Indoor or 
Outdoor Installation 


To meet the needs of industrial steam in the range of 10,000 to 
plants for high-capacity Packaged 50,000 lb/hr, these compact, space- 
Steam Generators, Foster Wheeler saving units permit more steam 
offers units for capacities of 50,000 capacity in less space than has here- Tangent Bare Tube Furnace 
to 63,000 lb/hr and higher, de- tofore been possible. For complete Side Wails and Roof 
pending on operating conditions. details, write to Foster Wheeler Staggered Boiler Bank 

A modification of the proven Corporation, 666 Fifth Avenue, Tube Arrangement 
AG-100 design which has provided New York 19, N. Y. Fully Drainable and 
industry with reliable, economical Removable Superheater. 


THE FOLLOWING AG-200 UNITS ARE NOW IN PRODUCTION: 


Operating Final Steam Feedwater 
Pressure T Temperature 

F Deg. F Efficiency Steam Quality 

400 200 85.5 3 ppm Solids Carryover 





285 , aae 78.3 3 ppm Solids Carryover 
150 83.7 0.5% Moisture Carryover 
620 80.9 1 ppm Solids Carryover 
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ALL IN A DAY'S WORK at (2tabscngh Oforieg 


STAINLESS STEEL 
_ AUTOCLAVE 


and VOLUTE 
Shop Fabricated 


This autoclave and volute assembly is typical of the work that goes 
through Pittsburgh Piping shops. Fabricated of Type 304 Stainless 
Steel, it is complex in design and is built for high pressure, high 
temperature service. This type of fabricat- 

ing is a “natural” for Pittsburgh Piping. 

We pioneered the application of austenitic 

steel piping materials for central stations 

operating at 1050°F. and above, 

and fabricated the piping for the 

world’s first atomic-powered 

submarine and central station. 

Highly specialized methods, ma- 

chines, and apparatus have been 

developed and are employed in 

this work. Use them on your 

high temperature, high pressure 


piping jobs. 








WRITE FOR 
The Plast Derlty of YOUR COPY 


Aastemitn Piping (oniaiamne This bulletin reports an in- 


tensive investigation into the 
problem of main steam pip- 
ing materials and gives data 
on the stress rupture char- 
acteristics of Types 316 and 
347 stainless steel piping 
adjacent to welded joints. 
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Promoting Progress IN POWER AND PROCESS PIPING 


77a NN EQUIPMENT COMPANY 


158 49th Street — Pittsburgh, Pa. 


Canada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE ST., TORONTO, ONTARIO 


Whitehead Building Cleveland.............. Public Square Building 
...-Peoples Gas Building CER cccsscceseccesd P.O. Box 74 
New York Woolworth Building 
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What made Thief River Falls decide on STANDARD D&G Oil 


Two Fairbanks-Morse OP engines 


turn in top-rated 


performances The situation: In January of 1952 the Thief River Falls, 
Minnesota, municipal light plant put into service a 10-cylinder, 
with this 1,600 hp. Fairbanks-Morse opposed piston engine. In Novem- 
ber, 1955, a 1,900 hp. Fairbanks-Morse OP engine was added. 
lubricant, What was done: The power plant management discussed lu- 
brication requirements with Standard Oil lubrication special- 
ists. Because of the evidence that Stanparp D&G Oil, with 
its higher additive level, could (1) reduce ring and wall wear, 
(2) reduce ring sticking, (3) increase bearing life and (4) re- 
duce engine deposits, this oil was selected for the first engine 
installed. After 22,000 hours, inspection showed little or no 
wear. Small wonder then that when the second OP engine 
was put into service in 1955, Stanparp D&G Oil was again 
selected. After 7,500 hours, similar performance is being ob- 
tained on the newer engine. 
Technical service performed by Standard Oil men pays off 
for the power plant management. Standard men take frequent 
samples for field inspection of oil condition. Other samples are 
regularly taken for transmittal to Standard’s Whiting, Indiana, 
laboratory for complete analysis. 
What you can do: Get more facts about Sranparp D&G 
Oil from the Standard Oil lubrication specialist near you in 
any of the 15 Midwest and Rocky Mountain states. Or write 
Standard Oil Company (indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 


Quick facts about STANDARD D&6 Oil 


@ Made from highest-quality solvent-refined stock. 
@ Contains additives which impart superior deter- 
gent-dispersant and anticorrosion properties. 

e@ Antifoaming. 

e@ Oxidation-resistant. 

e@ Recommended for use (1) with economy fuels 
(2) in extreme-load and/or low-temperature 
service. 


You expect more from | STANDARD ) and get it/ 


Takifg a look at the record. Morris L. Owen, plant super- 
intendent (left), and Standard Oil's Cari Kienner look at 
performance data on the two Fairbanks-Morse OP 
engines. Carl is a good one to talk things over with. He 
has been doing this sort of work for 10 years with 
Standard. Before that he received an engineering degree 
at the Michigan College of Mining and Technology and 
completed the Standard Oil Sales Engineering School. 
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SSENGINEERS’ PREVIEW 


© PEAK LOAD pattern for electri 
cal demand for 1958 through 1960 
emerges from Edison Electric Insti- 
tute’s 23rd semi-annual electric power 
survey. December, 1958 peak is ex- 
pected to be about 120,000,000 kw, 
only 2.5 per cent below the predic- 
tion made last fall, and nearly 12 per 
cent greater than last winter's peak. 
Gross margin of generating capabil- 
ity over demand is estimated to be 
about 23 per cent for next December 

The 1959 December peak is pre- 
dicted at 129,000,000 kw, with capa- 
bility of 159,000,000 kw. Same month 
in 1960 is forecast at about 138,- 
000,000 kw, and capability of more 
than 170,000,000 kw. 

Summer peak load for this year is 
forecast at 115,700,000 kw. It should 
be 145,600,000 kw by 1961, the sur- 
vey predic ts. 

These forecasts show only small 
revisions downward from previous 
predictions. 

The survey also reveals that con- 
struction of new facilities by electric 
power systems in the U. S. is proceed- 
ing at a record rate, with about 15,- 
750,000 kw of new capacity scheduled 
for service this year. 


© JOHN I. YELLOTT announces 
the formation of John Yellott Asso- 
ciates with headquarters at 901 
West El Caminito, Phoenix, Ari- 
zona, to render consulting services 
in the field of mechanical engineer- 
ing. He is a registered professional 
engineer in Arizona, Maryland, and 
New Jersey. 

From 1940 to 1945, Yellott was 
head of the Department of Mechan- 
ical Engineering and Director of 
the Institute of Gas Technology at 
Illinois Institute of Technology in 
Chicago. From 1945 to 1955, he 
was director of research for the 
coal-burning gas turbine program 
of the Locomotive Development 
Committee, Bituminous Coal Re- 
search, Inc. During 1956 and 1957, 
he was an assistant director of Stan- 
ford Research Institute and execu- 
tive director of the Association for 
Applied Solar Energy, in Phoenix, 
Arizona. 


© MEETINGS AHEAD: 5th ASME- 
ASLE Lubrication Conference, Los 
Angeles, Statler Hotel, October 13, 
14 and 15. 

Mid-America Minerals Conference 
of American Institute of Mining, 
Metallurgical and Petroleum Engi- 
neers, St. Louis, Mo., Chase-Park 
Plaza Hotels, October 23-25. 

Fifth Electrical Conference of the 
Petroleum Industry, sponsored by 
AIEE, Dallas, Texas, Baker Hotel, 
September 15-17 

ASTE semi-annual meeting and 
Western Tool Show, Los Angeles, 
Shrine Exposition Hall, September 
29 through October 3. 


© JEFF HUNNICUTT, long 
known to POWER ENGINEERING 
readers as an author, comes to the 
editorial staff direct from his last 
job as start-up engineer at Delaware 
Power & Light’s new Indian River 
Generating Station. 


Born in Texas, he spent two years 
at Baylor University before entering 
the U. S. Maritime Academy in 
March, 1941. He served in the U. S. 
Merchant Marine throughout the 
war, and holds a chief engineer’s 
ticket. He was graduated from 
Texas A & M in 1948 with a 
Bachelor's degree in Mechanical 
Engineering, and did graduate work 
at Rice Institute. 

After graduation, Jeff was suc- 
cessively power supervisor, power 
superintendent, superintendent of 
utilities, plant start-up and better- 
ment engineer, design engineer, 





consulting steam engineer, con- 
struction superintendent, and proj- 
ect manager, with such concerns as: 
Westvaco Chemical Division of 
Food Machinery & Chemical Corp, 
Great Northern Paper Co, Ebasco 
International, Stone & Webster 
Engineering Corp, The Kuljian 
Corp, and United Engineers & Con- 
structors. 

A registered professional engi- 
neer in several states, his activities 
in power plant construction, start- 
up, operation and betterment, have 
taken him from Sao Paolo to Sault 
Ste. Marie and from Caracas to 
California. 


© NEW CORROSION INHIBI- 
TORS to supplement or replace pe- 
troleum sulfonates as lubricant addi- 
tives, have been the objective of a 
year of Air Force-sponsored research 
Final report on this work has been 
released for industry use through the 
Office of Technical Services, U. S 
Department of Commerce. It's called 
PB 131459, Corrosion Preventive Ad- 
ditives, has 120 pages, may be or- 
dered at $3 a copy, from OTS, U.S 
Department of Commerce, Washing- 
ton 25, D. ¢ 

A large number of commercially 
available organic compounds were 
evaluated by the static water drop 
test and a galvanic couple system 
Several good inhibitors were found, 
and general information was obtained 
concerning the type of organic com- 
pounds which will inhibit galvanic 
corrosion. 

The research produced many syn- 
thetic organic compounds showing 
corrosion-inhibiting properties 


@© THREE REASONS for a bright 
future for gas turbines in utility sys- 
tems are cited by Guy Suits, GE’s 
director of research: 

First, there are no longer enough 
old, inefficient stations around to 
meet peak requirements. 

Second, Suits points out that the 
substantial and rapid improvements 
in efficiency, which in the past have 
made it uneconomical to delay in- 
stalling new base-load machines, 
are almost certain to be less rapid in 
the future. A system saturated with 
generators nearly as efficient as the 
best available can look toward ac- 
cepting slightly less efficient peak- 
load units. 


Third, Suits advances the point 
that gas turbines are now being 
built in sufficient size so that they 
have a definitely lower first cost 
when compared to other types of 
peak-load installations. Efficiencies 
are increasing also, some of the 
larger units having a thermal effi- 
ciency of 25 to 27 per cent. 


© NEW HEAD of Illinois Institute 
of Technology's department of me- 
chanical engineering is Andrew A. 
Fejer, who succeeds retiring director 
Frank D. Carvin. Fejer comes to IIT 
from the University of Toledo, where 
he was professor of aeronautical engi- 
neering for nine years. He also taught 
at Cal Tech and the University of 
Michigan, and has done consulting 
work for the General Electric Co, S. 
Morgan Smith Co and A. O. Smith 
Corp. A graduate of the Technical 
University of Prague, he received 
his master’s and Ph.D. degrees in 
aeronautical engineeering from Cali- 
fornia Institute of Technology. 


© UP-TO-DATE in-plant or home 
study course on nuclear metals is 
now being offered by Metals Engi- 
neering Institute, a division of the 
American Society for Metals, Cleve- 
land 3, Ohio. It’s called Metals for 
Nuclear Power, has 15 lessons, was 
written by David W. Lillie, former 
MIT group leader and AEC staff 
member. It is recommended for 
those with a B.Sc. degree in metal- 
lurgy, or the equivalent in practical 
experience. 

Illinois Institute of Technology 
in Chicago announces a new under- 
graduate curriculum in engineering 
sciences. Program will stress math- 
ematics and science and basic 
courses in several phases of engi- 
neering. New curriculum has been 
designed to satisfy growing de- 
mands from industry and govern- 
ment for men trained to develop 
and apply fundamental engineering 
knowledge. 


© AMERICAN BRANCH of the 
Society of German Engineers (VDI 
has been established, under the presi- 
dency of H. B. Kulose. Address is 
4850 Balfour Rd, Detroit 24, Mich. 
Verein Deutscher Ingenieure was 
founded in 1856, has more than 
34,000 members in the western zone. 


© MILESTONE in the electric 
power industry has been reached in 
the completion of a 90-mile extra- 
high-voltage power line between 
Orland Park, IIl., and New Carlisle, 
Ind. The $28,000,000 line links 
the Commonwealth Edison and 
American Electric Power Co (for) 
merly American Gas & Electric- 
systems. The 345,000-y line is the 
nation’s largest for interchange Of 
a bulk electricity supply between 
two power systems. 


© AIEE’S new president is L. F. 
Hickernell of Dobbs Ferry, N. Y. He 
was elected 1958-59 head of the Insti- 
tute at its summer general meeting in 
Buffalo. Hickernell is vice president 
for engineering for Anaconda Wire 
and Cable Co. He began his AIEE 
presidency August Ist. 
AIEE has elevated 
members to the grade of Fellow. 
They are: William B. Loper, chief 
engineer, California Electric Power 
Co; Edward R. Moore, manager of 
engineering, Detroit Edison Co; 
Richard F. Stevens, chief of design, 
Bonneville Power Administration; 
Frederick T. Bear, vice president in 
charge of engineering, Delaware 
Power & Light Co; Milton Eaton, 
consulting electrical engineer, Que- 
bec; Francis X. Lamb, vice president, 
engineering, Weston Instruments; 
Robert O. Loomis, chief planning 
engineer, Georgia Power Co. 


seven of its 


© NEWLY organized is the So- 
ciety for the History of Technology, 
a group of scholars concerned to 
assess the impact of technology on 
society. The group will sponsor 
meetings and plans to publish a 
quarterly, Technology and Culture. 
Chairman of the executive commit- 
tee is Melvin Kranzberg of Case 
Institute of Technology. 


@© NUCLEAR NEWS from Stone & 
Webster Corp is its acquisition of the 
research and development facilities 
of Associated Nucleonics, Inc, of 
Garden City, N. Y. This is the com- 
pany formerly known as Walter 
Kidde Nuclear Laboratories, Inc. 
Wilbur E. Kelley remains as presi- 
dent of Associated Nucleonics. 
S & W's president, T. Cortlandt Wil- 
liams, becomes chairman of the 
board of the new subsidiary. 
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Creative Engineering by DE LAVAL 








The De Laval Steam Turbine Company is proud to play 
an important part in the design and construction of this 
22,000 shaft horsepower vessel, the keel of which was 
laid on May 22, 1958, Maritime Day, at the New York 
Shipbuilding Corp. in Camden, New Jersey. 

Under the joint sponsorship of the Atomic Energy 
Commission and the U. S. Maritime Administration, 
major contributions to the design and construction of 
the vessel and its machinery are being made by: 

@ George G. Sharp, Inc., naval architects, designers 
of the vessel 

e@ Babcock & Wilcox Company, designers and build- 


816 Nottingham Way, Trenton 2, 





Ol al- mo) ae tel OM Pk leh '2-) a elenl-10) O—-> dali elie) 
at the Brussels World’s Fair is the model of the first nuclear 
ship, the N/S SAVANNAH, shown above. 


ers of the pressurized water reactor and its accessories 
@ New York Shipbuilding Corp., Camden, N. J., 
builders of the vessel 

@ De Laval Steam Turbine Company, designers and 
builders of the main propulsion machinery, other 
engine room auxiliaries; coordinators of all engine 
room equipment, 

We are particularly happy to serve in connection with 
this project of international importance. De Laval has 
often performed other important services as complete 
engineering coordinators, and is fully prepared to un- 
dertake similar assignments. 


Steam Turbine Company 


Veu Jer sey 
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—==WHAT THEY TELL US 


> WHAT MAKES A GOOD COVER 
—for a power engineering maga- 
zine? This is a debate which goes on 
indefinitely, but our present answer 

the cover which is basically a con- 
tents page continues to get confir- 
mation from our readers. Latest note 
on this comes from John S. Polancik 
of William Beaumont Hospital in 
Royal Oak, Michigan, who writes: 


I like the way you index the con- 
tents on the cover, as it makes find- 
ing an article much easier when going 
back through the magazines. I would 
like to see you use a tear-out index 
that could be put in with the Hand- 
book section of the magazine. This 
would make it easier to locate articles 
in back issues. 

I look forward to each issue of your 
publication, and devote my lunch 
hour to reading it from cover to cover. 
I enjoy the great variety of articles, 
especially those pertaining to steam 
generation, turbines, pumps, air con- 
ditioning and refrigeration, and the 
general maintenance of buildings and 
equipment. 


> FAN MAIL accumulates for our 
ATOMICS section, which since De- 
cember of last year has been appear- 
ing every other month under Andy 
Kramer’s editorship covering current 
and forthcoming developments in 
nuclear power throughout the world. 
Writes James F. Mumper, manager of 
James F. Mumper Co of Akron, Ohio: 


We find the articles published in 
your magazine very interesting and 
unusually well done. We are very 
much interested in the articles you 
have published on atomic power and 
reactor design. These articles are the 
best we have seen on this develop- 
ment. 


> PUMPED STORAGE for circu- 
lating water is a subject close to the 
heart of reader F. W. W., who sends 
out this S.O.S.: 


We have been discussing for a long 
time the idea of pumped storage for 
circulating water, and I have not been 
able to convince some of my col- 
leagues that it is a practicable scheme. 

It seems to me that there would be 
many locations where circulating wa 
ter pumps could be used during peri- 
ods of low load to pump water 
through the condenser, and into a 
natural or man-maicie reservoir. Then, 
at peak load periods, the same water 


could be dropped through the con- 
denser (and such other heat exchang- 
ing equipment as might be desirable), 
without the use of pumps. 

In many stations this would reduce 
the station power load materially, 
and increase the net generation by 
two or three per cent. 

Do you know of any installations 
where this or a similar system has been 
used? Since quantities are much 
smaller than those used where 
pumped storage is for subsequent 
generation, there should be many 
places where it might be practical. 
With a constantly available head for 
cooling water, it would probably be 
possible to eliminate several of the 
smaller pumps, motors and switch- 
gear usually required for this purpose. 

Certainly would like to have some 
concrete evidence to help me win my 
point! 


> DEAN of electrical engineers still 
active in their profession in the Chi- 
cago area undoubtedly is Leo Dol- 
kart, who at 77 is still pursuing the 
many-sided career which for 50 years 
has marked him as an outstanding 
engineer and person. 

Born in Russia, as a boy Dolkart 
emigrated to this country with his fam- 
ily. He graduated in electrical en- 
gineering from the University of IIli- 
nois in 1903, and got his start in 
Moline, Ill., where he was soon active 
in civic affairs as well as engineer- 
ing. 


Leo Dolkart of Chicago 


Later he centered his activities in 
Chicago, where he is still carrying on 
not only_as a consulting electrical 
engineer but as editor of Sci-En- 
Tech News, as treasurer and secre- 
tary of Future Engineers of America, 
as chairman of the finance committee 


and treasurer of the 1958 Appliance 
Technical Conference, as an active 
committee member for AIEE and 
the Illuminating Engineering Society 

to list only a few of his present 
interests. Dolkart says: 


I do not consider myself extraordi- 
nary but I am conscious of my re- 
sponsibilities to my profession, my 
country and my community. It is 
for this reason that I take on jobs 
that I am physically able to do. 

I came to this country when I was 
12 years old and had to work hard. I 
sold newspapers, worked in machine 
shops and glove factories. At the 
university, although I had a four-year 
scholarship, I had a hard time finan- 
cially. Among the various jobs I had 
to take to keep my meager food intake 
going was that of part-time janitor 
at the university, where I swept 
floors, mopped toilets, swept streets, 
cleaned brick, etc. I worked in a bar- 
ber shop, took care of furnaces, 
worked in a mattress factory. So I 
believe that hard work does not kill, 
but perhaps whets the appetite. 

Sir Francis Bacon rightly said (to 
which I subscribe): ‘I hold everyman 
a debtor to his profession; from the 
which as men of course do seek to 
receive countenance and profit, so 
ought they of duty to endeavor them- 
selves by way of amends to be a help 
and ornament thereunto.’ 

I cannot claim to be an ‘ornament’ 
but I feel that the least I can do is to 
help with the ‘dirty work’ that all 
groups have to do civic, profes- 
sionally and in the community. 
Somebody has to do it. 


> SIX POPULAR articles on power 
plant start-up problems, authored by 
J. H. Hunnicutt for PoWwER ENGIN- 
NEERING and now available in re- 
print form, continue to be helpful to 
a wide group of engineers. Writing 
for copies of the reprinted articles, 
Harold F. Louer of Sanderson & 
Porter Engineers in New York City, 
comments: 


Your magazine continues to rate 
highest for containing the type of 
information and advertising directly 
related to power engineering, and I 
take this opportunity to express my 
thanks to you for sending it here. 


> SPEAKING OF REPRINTS, the 
article in the October, 1957 issue de- 
scribing in detail how planning and 
ingenuity cut power costs at the St. 
Joe Paper Mill Co in Florida, has 
been very handsomely reprinted by 
Cummins & Barnard, Inc, Engineers. 
A. A. Cummins tells us that they will 
be glad to furnish copies of this 
reprint without charge to anyone 
who requests them. Write The Edi- 
tor, POWER ENGINEERING. 
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Why Every Steam Heated Unit 
Needs its Own Steam Trap 


... the theory, practice and proof 
of “unit trapping” for top temperatures 


Using an individual trap for each 
steam heated unit, including each 
separate coil, chest or chamber of 
a machine—pays off for the user. 
Here are just two examples: 


1. On acreamery dryer 
Drainage Air 
Method Temperature 
Restricted 
_Blow-thru 
Group trapping 
(1 trap for 8 coils) | 
Armstrong 
Unit Trapping 
(8 traps—1 for 
each coil) 


2. On a platen press 
Drainage 
Method 
Restricted 
Blow-thru 
~ Group 
Trapping 
. Armstrong 
Unit Trapping 


Processing 


Time 


50 minutes 
35 minutes 


25 minutes 


Why Unit Trapping 
Works Best 


It is reasonable to assume that no 
two steam heated units will have 
identical condensing rates. Even 
the slightest difference in rate will 
cause a difference in steam pres- 
sure drops through the units. 
Here’s where the trouble starts. 
Condensate from each unit may 
flow to the trap. But, what about 
air and other non-condensibles in 
the system? A difference in pres- 
sure drops too small to be indi- 
cated by an ordinary pressure 
gauge will permit backflow of 
steam from the higher pressure 
units to the lower pressure units. 
This backflow of steam may even 
impede flow of condensate from 
the lower pressure unit to the 
trap... and it will definitely im- 
pede or block off flow of air to the 
trap. The result is sluggish heat- 
ing, reduced temperatures, re- 
duced output, fuel waste and 
increased possibility of corrosion. 
Figures 1, 2 and 3 diagram the 
action. 


Unit Trapping 
Not Costly 


No engineer wants any more me- 
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How Different Condensing Rates Can Slow Production 
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Fig. 1 This is a 6-roll ironer shortly 
after it has begun operating on 100 psi 
steam. When cold, wet material passes 
over chest 1, steam condensing rate is 
high and pressure drops accordingly. 
The pressure drop in chest 2 will not be 
as great, and so on down the machine 
as the material becomes progressively 
hotter and drier. Average pressure in 
the chests then is 99.27 lbs., and drain 
header pressure is slightly less, about 
99.2 lbs. Under these conditions, steam 
from drain header enters chests 1 and 
2 (as indicated by arrows at side of 
drain lines) because of pressure differ- 
ence. Though condensate from chests 
drains by gravity, air can’t leave chests 
countercurrent to incoming steam. Fig. 2 
shows what happens next. 


How Unit Trapping Prevents Trouble 


9.2 

Fig. 2 This is the same 6-roll ironer 
after it has been operating a while. Air 
has accumulated in chests 1 and 2, re- 
ducing condensing rate and decreasi 

pressure drop. This process repeats itself 
down the line until pressures are as 
shown—that is, enough air will accumu- 
late in each chest so that condensing 
rates and pressure drops of all chests 
will be about equal. The net result is 
shown in chest temperatures which are 
actual pyrometer readings taken on a 
6-roll ironer, drained by a master trap, 
in a Chicago laundry. The laund¥y was 
making 337.9°F steam, but getting an 
average of only 309.6°F from the ironing 
surfaces, necessitating slow operation 
and frequent reruns. Then they tried 
Armstrong unit trapping—see Fig 3. 

















DIRT POCKET 





Fig. 3 This is the same 6-roll ironer, 
now unit trapped. Temperatures shown 
are also actual pyrometer readings—the 
average of 329.6°F is 20° higher than 





7 
with group trapping. This is because 
air is continually removed from each 
chest into the drain header, and cannot 
get back into any chest. 








chanical devices in his plant than 
are absolutely necessary. But, the 
moderate additional cost of using 
two or more small traps, instead of 
one big one, is saved over and over 
again in improved efficiency. 

If the traps are Armstrong, 
maintenance is no problem. And 
users frequently tell us that Arm- 
strong traps outlast others two and 
three to one. 

Steam traps usually represent a 
fraction of 1% of the cost of the 
equipment they drain. Does it 
make good sense to lose 10% or 
more of equipment capacity to 
save a few dollars on traps? 

Why not test Armstrong unit 
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trapping in your plant. If you are 
not completely satisfied with the 
results you can return the traps 
for a full refund of the purchase 
price. There is little to lose—lots 
to gain. Call your local Armstrong 
Factory Representative or Distrib- 
utor, or write Armstrong Machine 
Works, 8102 Maple St., Three 
Rivers, Mich. 

ASK FOR the 44-page Steam 
Trap Book and reprint of article 


on Unit Trapping. 
801ST 


ARMSTRONG 
STEAM TRAPS 





the blow-off valve trend 
on “package” boilers is 
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M™ More and more leading manufacturers of 
package-type boilers are featuring Yarway Blow- 
Off Valves on their units. Many are standard- 
izing on Yarways. 

The reason— good blow-off valves help good 
package boilers perform better. 

Yarway—known for nearly 50 years for 
quality blow-off valves—offers advanced design, 
dependable service, and reasonable cost . . . three 
features attractive to all boiler users. 

The Yarway Seatless Blow-Off Valve, with 
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PREFERRED UTILITIES 


balanced hollow sliding plunger and no seat to 
score, wear, clog or leak, is the most widely used 
valve for low and medium pressures. 

Specify Yarway Seatless Blow-Off Valves on 
your package boilers. All boiler makers will 
supply them. 

For full description of Yarway Seatless Blow- 
Off Valves write for Yarway Bulletin B-426. 


RNALL-WARING >OMPANY 
100 Mermaid Avenue, Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


® Yarway Seatless Tandem Blow- 
Off Valve (angle-straightway com- 
bination) with angle valve sectioned 
to show balanced sliding plunger 
design. 


® Yarway Seatless Tandem Blow- 
Off Valve, angle-angie combination, 
straightway-angle or straightway- 
straightway tandems 

also available, 


VALVES 
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C-E Boilers ex 


In a brewery, the demands placed upon its boilers can be rigorous 
indeed. At the Anheuser-Busch brewery in Newark, New Jersey, 
they provide steam for power generation, for processing and for 
numerous high-capacity instantaneous water heaters used in various 
brewing and bottling operations. Since brewing is essentially a “batch” 
process, steam demands fluctuate sharply and continuously. Yet the 
C-E Boilers installed at Newark have consistently exceeded perform- 
ance guarantees and operate at an efficiency of 86%. 

Mr. Herman Paradies, Superintendent of Utilities at the Newark 
brewery, has stated that it is not unusual for steam demands to rise 
from 80,000 to 130,000 pounds per hour in ten to fifteen seconds, 
and that the boilers have responded with nominal loss in pressure or 
temperature. This enviable record, which speaks well both for boiler 
design and for the skills of the power plant’s operating management 
and staff, is one of which Combustion is proud. 

When you need boilers, remember that C-E has a complete line of 
time-tested and service-proved designs and that there is a size and 


type which will fit your needs and serve you equally well. 
C-164 





(Right) One of the two C-E Type VU-50-B, oil-fired boilers in the ag 
Newark brewery (cross-section above). Each has a maximum con- 
tinuous capacity of 100,000 Ib per hr and produces steam at 
550 psi and 750P. The floor in the foreground is chemically cleaned 
daily, polished twice weekly and completely refinished yearly. 
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The Newark, N. J., brewery of Anheuser-Busch, Inc. The seven year old > oo Litas. St 

power plant, left, is so spectacularly clean and neat that it has constituted Senses 

a@ major attraction for professional and technical groups along the east- 

ern seaboard. The popularity of these tours is such that, currently, reserva- 

tions must be made two months in advance. 


COMBUSTION ENGINEERING A 


Combustion Engineering Building 
200 Madison Avenue, New York 16, N. Y. 


ALL TYPES OF STEAM GENERATING. FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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coal at head of class 


Otterbein College saves 42% with coal, 
installs revolutionary package boiler 


Otterbein College, Westerville, Ohio, has 
discovered truly efficient heat generation. 
Otterbein’s new heating plant burns coal 
in Coal-Pak boilers—developed by Bitu- 
minous Coal Research, Inc.—for auto- 
matic performance plus unique simplicity 
of operation. The result . . . savings in 
manpower ...and a spotlessly clean plant. 

In addition, fuel cost 
studies have proved that coal costs 42% 
less per million Btu than the nearest 
a bonus 


comparative 


competitive fuel in this area... 
savings! And, in keeping with the modern 
operation of this plant, the entire interior 
has been brightened by an attractive color 
scheme. 

Facts you should know about coal 
You'll find that bituminous coal is not 
only the lowest-cost fuel in most industrial 
areas but up-to-date coal burning equip- 
ment can give you 15% to 50% more 
steam per dollar. Today’s automatic 
equipment can pare labor costs and 
eliminate smoke problems. And vast coal 
mechanized production 
plentiful 


reserves plus 
methods mean a 
supply of coal at stable prices. 
Technical advisory service 
To help you with industrial fuel problems 
the Bituminous Coal Institute offers a free 
technical advisory service. We welcome 
the opportunity to work with you, your 
consulting engineers and architects. If 
you are concerned with steam costs, 
write to the address below. Or send for 
our case history booklet, complete with 
data sheets. You'll find it informative. 
Consult an engineering firm 

If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest 
in fuel costs and equipment—can effect 
great savings for you in efficiency and 
fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Department PE-08 
Southern Building @ Washington 5, D. C. 


constantly 
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Heating plant at Otterbein 
showing the three Coal- 
Pak Automatic Water 
Tube Generators, by Inter- 
national Boiler Works Co. 
(Licensed under pending 
patents of Bituminous Coal 
Research, Inc.) Coal stor- 
age hoppers at top of 
photograph hold 30-35 
tons of coal each. 


Single switch on front of 
cabinet enables operator 
to change from “run” to 
“hold-fire’’ operations. 
Each generator has its own 
rugged, non-electronic 
combustion control sys- 
tem, housed in tamper- 
proof locked cabinet. It 
controls safely and effi- 
ciently the starting-up se- 
quence, coal feed, fuel-air 
ratio, hold-fire operation 
and ash removal. 


Rear of generator, show- 
ing part of dustless ash 
disposal system. Ash re- 
moval is an integrated fea- 
ture of the package oper- 
ation—no manual hand- 
ling. Ashes are removed by 
screw conveyor. They pass 
into main screw conveyor 
recessed into the floor 
(covered by metal plate) 
and are carried outside. 


Coal is delivered by truck 
and dumped through any 
of nine manholes into 
storage hoppers below. 
From hoppers, it is gravity 
fed into stokers. Four-foot 
wall around coal dumping 
platform permits use of 
platform for outside coal 
storage, holding addition- 
al 250 tons. 
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in the last two years... 


All These 


Improvements 


Whether your fly ash problems require a straight precipitator, a 
combination unit, or a mechanical collector alone, you can count 
on an economical solution from Research-Cottrell. 









Sets new standards for tator—without maintenance. Rectification 





1. New Cyclo-trell 
collection efficiency and gas volume capacity. __ efficiency is 96°, to 999% with no voltage 
Double deck arrangement improves gas dis- drop due to age : 

tribution to precipitator and conserves valu- 
able space. Collecting tube is erosion resistant. 4. M. |. Rappers on Roof— New arrange 
ment provides better rapping and easier 
Cottrell Automation System — Higher 
‘‘around-the-clock’’ collection efficiency, 
without manual adjustments. New electronic 


access to automatically controlled rappers 
without additional expensive platforms. 


methods provide continuous optimum en- 
ergization. 5. New Discharge Electrodes— No. 430 
stainless steel discharge electrodes are indi 
2. Opzel Collecting Electrodes — New design vidually hung for easier access from top a) 
cuts cost, provides optimum precipitation bottom. Entire collecting plate surface on 
zoné with better gas flow and electrical effective because the discharge wires extend 
eomiiblions well beyond the top and bottom of the plate. 


3. New Discharge Electrode Rappers 6. New Top Constructions— Insulator com 
Available in air, electric, vibrating or impact partments or steel housing over the entire 
type. Cycle and intensity are easily adjusted _roof are available. Designed for low insulator 
to maintain highest collection efficiency. maintenance; bushings can be replaced with 


out disturbing high tension frame. Top 








Silicon Rectifiers — New, hermetically housing provides “‘out-of-weather’” working 
sealed rectifiers last as long as the precipi- space for maintenance. 






































Research-Cottrell 
Combination 
Electrical-Mechanical 
Collector 


a7 


Research-Cottrelil 


RESEARCH-COTTRELL, INC. Main Office and Plant: Bound Brook, N. J.e 405 Lexington Ave., New York 17, N. Y. 


© Grant Building, Pittsburgh 19, Pa. e 228 N. La Salle St., Chicago 1, Ill. ¢ 58 Sutter Street, San Francisco 4, Calif. 
® Research-Cottrell (Canada) Ltd., 33 Bloor Street East, Toronto 5, Ontario. 





HOW THE 
MB PULVERIZER WORKS 


In the MB Pulverizer, grinding action takes 
place between a slowly rotating horizontal table 
and three spheroidal rollers, uniformly spaced 
around the table and loaded by the adjustable 
thrust of a large number of heavy coil springs. 
The power driven table causes the rollers to ro- 
tate while circling planet fashion and rolling over 
the material on the table. The rollers move up 
and down independently of each other as required 
to compensate for foreign matter in the charge. 


The charge, entering the mill, is fed directly 
onto the grinding table, where it is crushed be- 
tween the table and the rollers. Air entering from 
below the pulverizer table, floats the ground par- 
ticles up into the classifier, located in the top of 
the housing. Particles too coarse to be carried to 
the classifier fall back onto the table for further 
pulverization. The classified pulverized fuel is dis- 
charged through the outlet at the top of the casing. 
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“MB” PULVERIZERS 


offer proved advantages of 





LOW POWER CONSUMPTION 
and LESS MAINTENANCE 


Planetary Roll and Table Design, with 9 years of 
successful operating experience in Europe, 
now available in capacities up to 60 tons per hour 


ti Foster WHEELER Type MB Pulverizer 
is a simple, compact, planetary roll and 
table mill for pulverizing solid fuels to com- 
mercial fineness with exceptionally low power 
consumption, low maintenance cost and high 
availability. 

Introduced in Europe in 1949, this type of 


mill has now had nine years of service experi- 
ence, with excellent performance records and 
outstanding economy of operation. Its proved 
advantages, summarized below, can contrib- 
ute materially to important savings in the cost 
of pulverized fuel for large or small steam 
generators. 





Low Power Consumption. Efficient grind- 
ing action results in unusually low power requirements 
per ton of capacity, assuring lower operating costs, 
year after year. 


Low Maintenance. Extremely rugged construc- 
tion and easy accessibility of all wearing parts reduce 
down-time for servicing. There are no bearings or lubri- 
cated parts subject to dust and heavy pressure. Grind- 
ing ring and rollers wear slowly and uniformly and can 
be easily replaced when required. 


Uniform Product Fineness. Throughout the 
life of the grinding elements, uniform product fineness 
is readily maintained without loss of capacity. 


Pressurized or Suction Operation. With 
all moving parts enclosed in a stationary, air-tight cas- 


ing, the MB Pulverizer can be used for either pressur- 
ized or suction operation, providing complete flexibility 
for various types of firing service. 


High Availability. All necessary adjustments for 
grinding pressure and particle size can be made exter- 
nally while the mill is in operation, avoiding shutdowns 
except for periodic inspection or overhaul. 


The type MB Pulverizer, with Foster Wheeler feeders, 
distributors, burners and fans or exhausters, provides a 
highly efficient and economical pulverized fuel system, 
supplementing the FW line of heavy-duty Ball Mill 
systems. For complete information, send for Bulletin 
MB-58-1. Foster Wheeler Corporation, 666 Fifth Ave., 
New York 19, New York. 


FosTER @ WHEELER 


NEW YORK ¢* LONDON 


PARIS °¢ 


ST. CATHARINES, ONT. 
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“A bent shaft on an elevator motor 
might have caused a terrible accident 


... if Fusetron dual-element Fuses 


had not shut down the motor’ 


PAUL M, BULL, Commercial, 
Industrial Representative 
Idaho Power Co., Twin Falls, Idaho 
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Wr. Gull continues: 


*‘As a Commercial and Industrial 
Representative for the Idaho Power 
Co., I was asked to redesign the 
electrical work for the Feed & Sup- 
ply Center Inc., Twin Falls, Idaho. 
The installation was handled by 
Detweiler, an electrical contractor. 


“When the job was completed, 
Fusetron fuses kept blowing on a 15 
hp., motor that operates the elevator. 


“Larger size Fusetron fuses were 
tried and the result was almost 
disastrous. 


‘*‘When the motor started the whole 
elevator shaft shook as if it would 
tear apart. Everyone was afraid that 
at any second the motor and ap- 
paratus would come crashing down 
the shaft. 


“Fortunately, the Fusetron fuses 
opened and stopped the motor. 


“A thorough check revealed that 
the shaft of the motor was bent in 
transit. 


“If Fusetron fuses had failed to 
open to protect the motor, there 
might have been a terrible accident.” 


You too, can benefit by the 10 point 
protection of Fusetron fuses. 


Fusetron dual-element fuses offer the 
safest, most complete electrical protec- 
tion possible. With rare exceptions on 
commercial and industrial installations 
— ordinary fuses and circuit breakers 
protect only against short-circuits — 


but Fusetron dual-element fuses provide 
10 point protection. 


Why -Risk Losses! One burned out 
motor . . . one needless shutdown 

. . one destroyed switch or panel... 
one burned out solenoid . . . may cost 
you far more than replacing every or- 
dinary fuse with Fusetron dual-element 
fuses. 





BUSS Hi-Cap Fuses—High Interrupting 
Capacity above 600 and up to 5000 
amperes 

BUSS Hi-Cap fuses offer 
unlimited interrupting capac- 
ity for circuits of 600 volts or 
less. Their high speed opera- 
tion on heavy shorts limits 
current to safe values. This 
minimizes damage to equipment and 
cuts down dangerous stresses on 
transformers. 

These fuses can be coordinated with 
Fusetron fuses to isolate fault to circuit 
of origin. 





BUSS Limitron Fuses — Limits 
Fault Current to Very Low 
Values 


BUSS Limitron fuses have 
extremely fast opening char- 
acteristics to prevent heavy 
short-circuit currents from 
building up under fault 
conditions. 


For more information write for — 
Bulletin FIS on Fusetron dual-element 
fuses. 
Bulletin HCS on BUSS Hi-Cap fuses. 
Bulletin HLS on BUSS Limitron fuses. 


Bussmann Mfg. Div. 
McGraw-Edison Co. 
University at Jefferson, 
St. Lovis 7, Mo, 


Play Safe! install FUSETRON dual-element 


FUSES and BUSS Hi-Cap FUSES throughout 


entire Electrical System! 


wy 
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TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 


HOW THESE INSTALLATIONS 





Jersey Central Power & Light Company's E. H. Werner Station. Here the success of the B&W Cyclone 
Furnace Boiler, the first installed in the East, has led to the purchase of two more boilers. 


The B & W Cyclone Furnace... 


A Modern, Economical Way 
to Burn Fuel for Power 


r, 
mae ~~ = 


ae ante tial 


Niles Station of Ohio Edison Company where two B&W Cyclone Furnace Boilers have been in operation since 1954. 


OWER ENGINEERING 








UTILIZE LOW-GRADE FUELS 


a sa SN ORR Pt oh: ." ie 2 ae 
The first Cyclone Furnace Boiler was ordered by Commonwealth Edison Company in 1944. Since 


then this utility has purchased 15 more units, six of them for the Ridgeland Station shown here 


PURCHASERS OF 
THE B&W CYCLONE FURNACE 


The B&W Cyclone Furnace simplifies the entire process 
Number of 


i i idling and 
of coal preparation, combustion, ash har dl ga FOR CENTRAL POWER Cudann Meese 
ash segregation. Its cost-saving quality contributes to STATIONS Boilers 
lower fuel costs and reduced maintenance as well as Atlantic City Electric Cu. 
. d . 1 si city. fexibili 4 safes Baltimore Gas & Electric Co. 
increased operational simplicity, flexibility and safety. Chilena de Electricidad 
Although the B&W Cyclone Furnace operates simply parca yx — Electric Co. 
° ° — o ° : 0 fe =dis 0 
and dependably on either oil or gas, it is particularly Consumers Public Power District 
effective in utilizing inexpensive, low-grade coals. Its a ae P 
. . etrol -dison oO. 
rapid combustion burns the coal more completely and Indiana & Michigan Electric Co. 
operates with low excess air. Most of the ash is melted Jersey Central Power & Light Co. 
‘ " al Memphis Light, Gas & Water Division 
to slag right in the Cyclone Furnace, where it is easy Middle South Utilities, Inc. 
to handle and dispose of. The slag cleaning and fly-ash na =—s ae Co. 
. . Mononganelia rower To. 
problems so prevalent with other types of firing are be ag” Wt Public Service Co. 
consequently alleviated. Ohio Edison Co. 
. . Ohio Power Co. 
Many other modern advances in combustion and Public Service Co., of New Hampshire 
* oh. we . Tampa Electric Co. 
high pressure, high temperature steam generation are intsad Shemdaetion a. 
available through B&W. Write for further informa- Wisconsin Power & Light Co. 


tion today. The Babcock & Wilcox Company, Boiler FOR INDUSTRIAL INSTALLATIONS 
a ee American Cyanamid Co. 
Division, 161 East 42nd Street, New York 17, N. Y. hada tain Cue. 
Columbia Southern Chemical Co. 
Consolidated Water Power & Paper Co. 
Dow Chemical Co. 
Eastman Kodak Co, 
Greenwood Mills 
aeciedeniieinasl — International Paper Co. 
rs National Container Corp., of Wisconsin 


BABCOCK (6&9) ese 
ae G St. Croix Paper Co. 
14 ei ww Thilmany Pulp & Paper Co. 
& WILCO West Virginia Pulp & Paper Co. 
fs . BOILER Total 75 


DIVISION 


~ 
ANN 


BRN WRK AN WR eR Wwe ee 


ll ll ll oe 








For more data circle 512 on Post Card 


August, 1958 











AAU 





EDWARD PRESSURE-SEAL ANGLE VALVE 








What’s New from Edward Valves ® 


New Products . . . Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 








Not A Single Failure Reported In 5 Years 


on unique “Pressure-Seal”* body-bonnet joint! 


Advances in service temperatures (above 
800 F) led to introduction, in 1945, of com- 
mercial steel valves with pressure-seal bonnet 
joint construction. These superseded bolted 
joint valves of earlier design. 


The original 45° pressure-seal gasket, used 
by Edward and other manufacturers, was a 
significant improvement in minimizing leak- 
age. But scientists in the Edward Research 
Laboratories refused to accept this as the 
best that could be done, set out to develop 
a better pressure seal joint. 


In 1953 Edward research paid off: a com- 
pletely new Edward pressure-seal design— 
with 25°-65° joint—was introduced. Design 
is shown in diagram on this page. The change 
in gasket angle, plus other Edward improve- 

ments described 
here, brought an 
end to bonnet joint 
eras : leakage in pressure- 
RING |} seal valves. 





Literally thou- 
sands of Edward 
pressure-seal 
valves have been 
installed since 1953 
in a great variety 
of services. Of 
these, not a single 
case of failure has 
ever been reported. 





Here’s Why Edward Improved 
** Pressure-Seal’’ Succeeded: 


SEALING AREA MULTIPLIED! 
Improved gasket design triples sealing surface area, 
virtually eliminates possibility of leakage. 


SEALING FORCE DOUBLED! 

Angular relationship of bonnet, gasket and body 
directs more line load outward against the gasket, 
doubles sealing force. 


SPECIAL GASKET SEAL-COATING! 

A special corrosion-resistant malleable coating (.001 
inch thick) is applied to gasket, flows into minute 
irregularities, assures perfect seal. 


IMPROVED BODY SEALING SURFACE! 

Possibility of any microscopic casting porosity in 
vital body-gasket sealing zone is avoided by inlay of 
corrosion resistant hard-surfacing material. 


EASY DISASSEMBLY! 

Body bore has been enlarged just above gasket 
area; this permits gasket to be easily lifted out, after 
segmental retaining ring and spacer are removed. 


GASKET DAMAGE ELIMINATED! 

Sharp edge of gasket has been rounded-off, elimi- 
nates possible damage to gasket during handling or 
storage. 


EDWARD VALVES, INC. 


1202 West 145th Street, East Chicago, indiana 


Subsidiary of 
ROCKWELL MANUFACTURING COMPANY 


Represented in Canada by 
LYTLE ENGINEERING SPECIALTIES, LTD., 360 Notre Dame St. W., Montreal 1, Que. 


Edward builds a complete line of forged and cast steel valves from %” to 
18”; in globe and angle stop, gate, non-return, check, blow-off, stop-check, 
relief, hydraulic, gage and special designs; for pressures up to 10,000 
ibs; with pressure-seal, bolted, union or welded bonnets; with screwed, 
welding or flanged ends. *T.M. Reg. U.S. Pat Off. 
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REPUBLIC MULTI-POINT GAUGES have 12-inch 
scales to measure draft, pressure, differential 
pressure and temperature. These highly- 
accurate gauges are sturdy and dependable, 
easy to maintain and simple to adjust. Suit- 
able for flush or semi-flush mounting. Write 

REPUBLIC BOILER METER provides, in one instrument and on for Bulletin 58-12. 

one chart, all information essential to efficient boiler per- 

formance. Indicates, records and integrates steam flow 

from boiler and records rate of air flow for combustion. 

When air is correct for best combustion, air flow record 

coincides with steam flow record, regardless of boiler load. 

A third element can be added to record flue gas tempera- 

ture or steam pressure. Write for Bulletin 420. 


REPUBLIC VS SERIES GAUGES match the per- 
formance of much larger gauges, yet require 
only one-fourth the panel space. These com- 
act instruments measure draft, pressure, dif- 
erential gas pressure and temperature. May 
also be used with pneumatic transmitters to 
indicate flow, liquid level, temperatures and 
pressures. Suitable for individual or multiple 
mounting. 5-inch illuminated scales. Full sized 
measuring elements. Duplex units available. 
Write for Bulletin 806. 


REPUBLIC TYPE VC PNEUMATIC 
CONTROLLER is designed for use 
with transmitters having an out- 
put of 3-to-15 psig; its own out- 
put is identical. Available with 
pneumatic or spring loaded set 
point. Proportional band adjust- 
able from 2% to 500%. Reset 
adjustable from 0.1 to 50 repeats 
per minute. Dead band is less 
than 0.05%. Write for Bulletin 


57-2 


vi- 


REPUBLIC VDP PNEUMATIC DIFFERENTIAL PRESSURE TRANSMITTER 
is ideal for steam flow measurement. Has extremely wide 
range adjustment (20-to-1) without parts change or zero 
setting adjustment. Accuracy within 1% of top scale value. 
Special non-bleed pneumatic amplifier has low air consump- 
tion (less than 0.2 scfm), high output capacity (1.0 scfm) and 


REPUBLIC SERIES 77S FINAL DRIVE UNIT is a powerful final link 
for positioning valves, dampers, etc. This compact unit can be 
installed horizontally or vertically, indoors or out. Drive 
lever mounts on either end of the shaft. Local manual posi- 
tioning provided for in the event of air failure. Quick response 





high gain. Companion model: low-static, low differential pres- 
sure, ideal for measuring combustion air flows. Write for 
Bulletin 58-11. 


without hunting is inherent in design. Proportionality of 
signal response can be tailored by cam shaped on the job. 
rite for Bulletin 56-3A. 
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CUT STEAM COSTS 


with REPUBLIC INSTRUMENTS and CONTROLS 





REPUBLIC AUTOMATIC COM- 
BUSTION CONTROL SYSTEM 
PANEL. This one controls a 
15,000 lbs/hr gas-fired pack- 
age boiler supplying 235 psi 
steam. System features 
on/off and modulating op- 
eration, and flame failure 
control. Instruments in- 
clude Republic 2-Unit Draft 
Indicators and Ty EST 
Boiler Meter with Flue Gas 
Temperature Pen. 
Republic systems auto- 
matically maintain constant 
steam pressure by control- 
ling heat input to boiler in 
balance with boiler load. 
They automatically main- 
tain highest combustion ef- 
ficiency by controlling fuel 
and air input simulta- 
neously, and automatically 
maintain any desired load 
division. 





REPUBLIC TYPE FW-1 THERMO- 
HYDRAULIC FEEDWATER CON- 
TROL SYSTEM. Automatically 
regulates water level in boilers 
to 600 psig pressure, and with 
44 -inch to 4-inch diameter feed 
lines. Needs no outside source 
of power. Simple, rugged sys- 
tem consists of pressure gen- 
erator, regulating valve and 
connecting tubing. All com- 
ponents accessible for simple 
maintenance needs. Write for 
Bulletin 56-2. 
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Whether you operate package 
boilers or a central station, low 
steam costs depend upon accu- 
rate regulation of fuel, air and 
feedwater in terms of immediate 
steam demand. Republic has 
pioneered in cutting those costs 
since the early 1900’s. 

From this half-century of ex- 
perience has come a complete 
line of carefully engineered com- 
ponents, and complete systems 
for every phase of steam pro- 
duction, regulation and measure- 
ment. Shown here, for example, 
are just a few of the Republic 
instruments and controls that can 
cut steam costs in a package 
boiler installation. 

But there’s more to it than 
that. Really efficient steam pro- 
duction demands that these in- 
struments and controls be cor- 
rectly applied. Republic can help 
you. We place at your disposal 
years of practical engineering ex- 
perience with steam plants of all 
sizes ...all pressure and 
temperature ratings . . . all load 
characteristics. 

To get the facts you want, con- 
tact your nearest Republic sales 
office; they’re located in principal 
cities throughout the United 
States and Canada. Or, write to... 


Repvustic 
FLOW METERS CoO. 
Subsidiory of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY CHICAGO 47, ILLINOIS 
in Canada: Republic Flow Meters Canada, Ltd.—Toronta 


Monvfacturers of electronic and pneumatic 
instrument and control systems for utility, 


process and industrial applications. 
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protects vital services of new 
LAMBERT-ST. LOUIS AIRPORT 


Functional efficiency is usually one of the hallmarks of 
fine architecture and it is apparent throughout the new 
St. Louis Municipal Airport Terminal Buildings. 
Vital service facilities are housed in a low, clean-lined } 
power plant, well separated from the present main termi- — 
nal building in anticipation of planned expansion to 3 
accommodate increasing airline traffic. The Nalco 7s 
System protects boiler and cooling water systems by 
effectively controlling scale, corrosion and microbiological 
growth . . . a non-architectural supplement to functional Top photo: Unusual modern architecture of St. Lovis 


efficiency in any plant where water is used. Municipal Airport Terminal Building is expandable in 
any direction. New units (dotted lines), con be added 


ether you are planning a new plant, or modernizing readily when required. Services buildings er right, 

: . Services buildings, upper right, 

an old one, call on Nalco for water treatment chemicals eno bull end contend ott tecture eupuadion to aed. 
and services that consistently produce outstanding results. Photo by Lloyd Spainhower. 


NATIONAL ALUMINATE CORPORATION Lower photo: Nalco Chemicals and Services protect both 
6224 W. 66th Place ° Chicago 38, Illinois boiler and cooling water systems at new St. Louis Air- 

CANADA: Alchem Limited, Burlington, Ontario port. In this photo @ Nalco cooling water treatment, 
NORTHWESTERN UNITED STATES, HAWAII and ALASKA: supplied in ball briquette form, is being applied through 


The Flox Com , Inc., Mi lis 3, Mi 
ITALY: Nelo Italtone, — 3, Minnesote the convenient Nalco feeder. 
WEST GERMANY: Deutsche Nolco-Chemie GmbH 
SPAIN: Nalco Espanola, S.A. 


system... Serving Industry through Practical Applied Science 
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LIGHTING, COMMUNICATION 


101 Lighting Specifications — The 
1958 edition of the RLM Standard Speci- 
fications Book is a 40-pp reference guide 
on industrial lighting units. In it, specifica- 
tions for fluorescent and incandescent 
fixtures most widely specified have been 
strengthened in areas of efficiency, design 
and construction quality. New specifica- 
tions include two-and-three-lamp special 
service fluorescent lamps, other. Technical 
data has been simplified by incorporating 
all specifications pertinent to all fixtures 
into a new single “Specification 101.” 
RLM Standards Institute 


102 Fluorescent Ballasts — Bulle- 
tin GEC-983L 20 pp, gives prices and 
data on various types of ballasts for 
fluorescent lamps. Included are a quick 
guide to ballasts, descriptive tables, cross 
section dimension diagrams, chart for 
suggeste od re pl: acement of obsolete ballasts. 
installation and operating instructions and 
wiring diagrams. General Electric Co 
103 Mobile Radio— “Under the 
Influence of Radio” is a 16-pp guide for 
prospective users of mobile radio equip- 
ment. Includes information on licenses for 
base stations and mobile units and for 
drivers. Also gives instructions on adjust- 
ments, how to send a message, and main- 
tenance. General Electric Co 


LUBRICATION 


104 Lubrication Equipment — 
Fully illustrated, 32-pp Catalog 65 covers 
design and engineering features of air- 
motor operated lubricant pumps and 
allied equipment. Complete with lubricant- 
output-performance and selection charts, 
catalog fully details advantages and ap- 
plications of this equipment. Lincoln 
Engineering Co 


105 Guide to Lube Use — Bulletin 
116 is a little 8-pp guide showing where 
and how Molykote lubricants should be 
applied. Chart indicates equipment on 
which the lubricant promises to perform 
well, method of applying it and benefits to 
be expected The Alpha-Molykote Corp 


PUMPS, COMPRESSORS 


106 For General Service — De- 
scribed in Catalog D-100 are pumps for 
hot and cold water and brine circulation, 
air conditioning systems, sprinkler sys- 
tems, boiler feeding, pressure boosting and 
washing machinery. Cutaway drawings 
are provided, and mechanical features il- 
lustrated. Performance data and sizes are 
included, as well as material specifications. 
C. H. Wheeler Mfg. Co 

107 Centrifugal Fire Pumps — 
Three types of fire pumps — horizontal 
single stage, horizontal multi-stage and 
vertical turbine multi-stage pumps — are 
covered in illustrated, 32-pp Bulletin 
B-1500. Featuring complete descriptions 
and dimensions on the horizontal cen- 
trifugal pumps and the vertical turbine 
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1ELPFUL BULLETINS 


multi-stage types, bulletin contains data 
pertinent to selection, application and in- 
stallation of fire pumps for all types of 
commercial and industrial risks. Schematic 
charts are included. Peerless Pump Div., 
Food Machinery and Chemical Corp 


108 High Pressure Compressors — 
Kight-pp Bulletin A-93 provides informa- 
tion on heavy-duty high pressure station- 
ary compressors. Includes specifications 
on four basic high pressure models. In- 
stallation photos, sectional drawings and 
charts deliver complete story on the com- 
pressors which are designed for such pur- 
poses as soot blowing chemical processing 
and gas compression. Joy Mfg. Co 


ELECTRICAL 


Protected Motors — Bulletin 
GEA-6721 describes company’s weather- 
protected motors available from 250 hp 
and up for both indoor and outdoor opera- 
tion. Main features and advantages are 
illustrated. General Electric Co. 


111 Enclosed Short Motors — Bul- 
letin 2100 describes company’s enclosed 
Pancake motors intended for use on 
machine tools, roof-ventilating fans and 
other space-cramped applications. Cut- 
away view showing construction features 
is included, as well as specifications. The 
Louis Allis Co. 


112 Improved TEFC Motors — 
This company’s redesigned line of TEFC 
tube-type motors with capsule-mounted 
split-sleeve bearings are described in Bulle- 
tin 51B8991. They are available in stand- 
ard and explosion-proof designs from 40 
hp at 600 rpm through 800 hp at 3600 
rpm. Bulletin shows the motor’s tube- 
type air-to-air heat exchanger system, 
bearing construction, frame, stator and 
rotor features. Allis-Chalmers Mfg. Co. 


110 


113 Secondary Substations — A 
comprehensive description of secondary 
unit substations from simple radial sys- 
tems to secondary selective systems is 
contained in 20-pp Bulletin 18B6285C. 
Includes an incoming line section with 
tabulated data, a transformer section with 
ratings table, a distribution feeder section, 
space requirements of secondary unit sub- 
stations, and an applications section. 
Allis-Chalmers Mfg. Co. 


114 Transformer Guide — Bulletin 
GEC-1600, 20 pp, is a quick and easy 
guide for specifying and ordering dry-type 
transformers for commercial and indus- 
trial applications. Transformer types are 
shown in a pictorial index which ion lists 
applications and gives a basic description 
of each unit. General Electric Co. 


115 Service Entrance Cable — This 
8-pp booklet gives availabilities, technical 
data, material economies and advantages 
of aluminum service entrance cable. Chart 
furnishes pertinent cable construction 
details, dimensions, weights, and current 
carrying capacities. Typical applications 
are also covered. Kaiser Aluminum & 
Chemical Sales, Inc. 


116 Distribution System — This 
bulletin describes the Masterguard, a pre- 
fabricated electrical distribution system. 
Shows how it performs the three functions 
of a distribution system: transmission of 
power, protection and control. Plug-in 
devices, service entrance equipment, Uni- 
Bus centers and control equipment are 
covered; safety, convenience nvted. Elec- 
tric Distribution Products, Inc. 


117 Improved Conductor — Appli- 
cations and advantages of all-aluminum 
alloy conductors for distribution systems 
are detailed in this 8-pp brochure. Selec- 
tion charts and other data are included. 
Kaiser Aluminum & Chemical Sales, Inc. 


118 Conduit Fittings — Catalog 
C-58, 28 pp, illustrates conduit fittings and 
accessories, including new pressure cast 
EMT connectors and couplings. Provides 
data on fittings for rigid conduit, for 
armored cable, flexible metallic tubing and 
non-metallic cable, and for service en- 
trances. Handy chart shows recommended 
fittings for wire and cable sizes. Conduit 
Fittings Corp., Div., U. 8S. Industries, Inc 


119 Electrical Equipment — 
Twelve-pp Bulle tin 2706 covers, briefly, 

this company’s electrical products and 
manufacturing facilities. Emphasis is on 
variety of equipment available: Condulet 
electrical equipment, floodlights, other 
product lines. Installation photos show 
these in use. Crouse-Hinds Co. 


120 Master Switches — Eight-pp 
Bulletin 5701A presents design features 
and engineering data on master switches 
available in many circuit combinations 
from one through five speeds, forward or 
reverse direction. Contains voltage rat- 
ings, application photos, contact arrange- 
ments and action, outline diagrams, prices. 
Furnas Electric Co. 


121 Capacitor Equipments — Bul- 
letin GEA-6796, 8 pp, describes aluminum 
stack racks designed to supply bulk kilo- 
vars on transmission, suntransmission and 
distribution circuits. It provides detailed 
information on selection, application, in- 
stallation and protection of stack rack 
capacitor equipments. Includes charts, 
dimensional drawings and tables on rat- 
ings and weights, performance c haracteris- 
tics. General Electric Co. 


122 Improved Breakers — Sixteen- 
pp Bulletin SD-100 describes QO circuit 
breakers for industrial, commercial, insti- 
tutional and other applications. Gives 
detailed information on features of these 
quick-make, quick-break circuit breakers, 
aiso covers load centers and panelboards. 
Tables and specification guides are in- 
cluded, Square D Co. 





Postage-free cards for ordering 
bulletins are on pages 127—8. 
You may alsouse the cards to order 
literature mentioned in the ads. 











123 Storage Batteries — Bulletin 
210, 24 pp, is a detailed technical manual 
on use of stationary storage batteries. 
Contains reports on effect of temperature 
on battery capacity and provides tabu- 
lated data and general information on 
selection of batteries and charging equip- 
ment, battery and charger maintenance, 
selection of battery racks, determination 
of discharge ratings. Exide Industrial 
Div., The Electric Storage Battery Co. 
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141 Distilling Equipment — This 

8-pp bulletin describes operating principle 

Threshold of s thermocompression distilling 
Threshold for ow equipment for | production of 


company 


economical 


fresh water from sea water and concen- 
trates from industrial liquors. Illustrates 
numerous models and installations, and 
gives dimensions and weights. Mechanical 
Equipment Co., Ine 


142 Sewage Treatment — This 20- 
pp catalog contains engineering drawings 
illustrating typical piping arrangements in 
sewage treatment plants. ‘‘In operation” 
and “in construction” photos of existing 
sewage plants show 31 ways to accelerate 
construction and to provide low-cost 
maintenance. A complete table of sizes 
and specifications for company’s steel 
couplings is another feature. Dresser Mfg 
Div., Dresser Industries, Inc 


VALVES AND FITTINGS 


144 Control Valves — Digest Cata- 
log 58 is a 20-pp quick reference on control 
valves defining control of air power and 
its applications. Valves are listed by fune- 
tion rather than by It includes an 
information section on fundamentals of 
pneumatics and various applications of 
compressed air. Ross Operating Valve Co 


145 Bronze Valves — Catalog 158, 
12 pp, describes bronze valves for a variety 
of industrial and other applications. Sepa- 
are devoted to heavy duty 
valves, heating and solder 
joint valves. Dimensional information and 
chart included. Hammond 


series 


rate sections 


specialties, 


comparison 


Brass Works 


146 Solenoid Valves — Kight-pp 
Factory Stock List No. 505 contains prices, 
valve ratings, flow diagrams, illustrations 
and engineering data on solenoid valves. 
Sufficient ordering information is provided 
Automatic Switch Co 


147 On Tube Fittings — Catalog 
056, 20 pp, covers straight-thread hydrau- 
lic tube fittings. Gives engineering details 
plus ordering and installation instructions 
on the line which includes elbows, tees and 
plugs in a variety of En- 
gineering drawings of each type are in- 
cluded along with a table of dimensions 
for each size. Available taps and counter- 
bores are also featured a lodar Corp 


148 Pipe Fittings — Kight-pp Cata- 
log 2-PF gives data on ductile iron pipe 
fittings, including typical applications, 
prices, safety factors and service ratings 
Also gives comparative physical proper- 
ties of pipe fitting metals. Provides data 
on impact testing. Fittings covered include 
pipe lock couplings, screwed and flanged 
fittings and companion flanges. The 
Kuhns Brothers Co 


149 Loading Assemblies — Catalog 
F-32R, 24 pp, describes loading assem- 
blies and accessory products. Contains 
detailed product descriptions and photos, 
engineering information, dimensional 
drawings, installation layouts and selec- 
tion instructions. Jordan Industrial Sales 
Div OPW Corp 


combinations 


MECHANICAL POWER 
TRANSMISSION 


150 Adjustable Speed Drives — 
Packaged adjustable speed drives designed 
for converting alternating current to direct 
current are described in 14-pp Bulletin 
I. N-64. Includes sketch of operation, illus- 
trations of control and power conversion 
units, and of components and control sta- 
tions, as well as tables of sizes and dimen- 
sions. Cutler-Hammer, Inc 
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leis. 


This Bailey boiler control system assures maximum fuel economy in the 
operation of two 50,000 Ib per hour capacity pulverized coal-fired 
boilers at Toms River. 


How Bailey helps control 
STEAM COSTS AT TOMS RIVER 


With a Bailey-engineered control system you can 
count on a high output of available energy per unit 
of fuel, whether you operate a small industrial boiler 
or a large central station boiler. 

They did at Toms River — Cincinnati Chemical 
Corporation’s plant in Toms River, N. J.! Bailey 
Controls help them save fuel by continuously main- 
taining desired operating conditions. 

Most high-efficiency steam generating plants rely on 


Bailey because: 


1. A Complete Line of Equipment 


Bailey manufactures a complete line of standard, 
compatible pneumatic and electric metering and 
control equipment that has proved itself. Thousands 
of successful installations involving problems in 


measurement, combustion and automatic control are 


your assurance of the best possible system. 


2. Experience 

Bailey Engineers have been making steam plants 
work more efficiently for more than forty years. 
Veteran engineer and young engineer alike, the men 
who represent Bailey, are storehouses of knowledge 
on measurement and control. They are up-to-the- 
minute on the latest developments that can be 
applied to your problem. 


3. Sales and Service Convenient to You 
There’s a Bailey District Office or Resident Engineer 
close to you. Check your phone book for expert 
engineering counsel on your steam plant control 


problems. A139-1 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


in Canada—Baliey Meter Company Limited, Montreal 
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Cleans Fire Tubes 


D>D>DDD FAS ? >P>D>D> DDD 


You can now clean fire tubes inside as well 
as outside faster with a new Rotojet. The 
new Rotojet is the most powerful tube 
cleaner we ever built. It won't stall at low 
speeds caused by heavy loads. Roto ex- 
panding heads and brushes thoroughly 
clean soot scale inside tubes. A Roto vibrat- 
ing head (illustrated above) knocks off 
water scale adhering on the outside. 


Try the new Rotojet, and no other tube 
cleaner will ever satisfy you. 


Economical Roto Brushes 
Roto expanding brushes and heads have 
separately replaceable wearing elements. - goto expanding brush, showing a replaceable 
These inexpensive parts save time, money, brush element. Brings down tube cleaning 
and critical materials. Send for details. cost. Meintains high cleaning efficiency 


Roto solid wire brush. 


Model S525 ROTOJET Air-driven 4 Model S505 ROTOJET Air-driven 
Motor with swing-frome head : Motor with 2-arm head for 2” 
for 3’ 0.D. tubes. 0.D. tubes. 


ELLIOTT COMPANY — ROTO PLANT 


Tube Cleaner Specialists Since 1910 


147 Sussex Avenue, Newark, N. J. 
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151 Improved Clutches — Electro- 
clutches, compact, electrically operated 
devices for engaging and disengaging ma- 
chinery gears and drives, are described in 
20-pp Catalog 6304-1A. Gives examples of 
applications, provides data and specifica- 
tions and summarizes general application 
information. This clutch is available in six 
basic designs with torque capacities from 
1.8 through 13,000 lb-ft. I-T-E Circuit 
Breaker Co 


152 Flexible Gear Couplings — 
Twenty-pp Catalog C-5 is a reference 
manual on flexible gear couplings. Details 
range of standard types and sizes, provides 
information on available special types. 
Sections of booklet are devoted to cost- 
cutting advantages, installation informa- 
tion, typical applications, lubrication re- 
quirements, and engineering data. The 
Sier-Bath Gear and Pump Co., Ine 


OTHER EQUIPMENT 
153 Steam Turbine — Design and 


construction features of steam turbine- 
generating units rated 2000 through 16,500 
kw are covered in 40-pp_ Bulletin 
03B7654A. Cross-section diagrams of each 
of four basic type units designed for 
condensing, non-condensing, condensing 
automatic extraction, and non-conde nsing 
automatic extraction operation, are in- 
cluded. Color diagrams trace -hydraulic 
control and lubrication system. Allis- 
Chalmers Mfg. Co 


154 Mechanical Draft Fans — Cat- 
alog. 1321 describes efficiency and quiet- 
ness of airfoil blading for full range ap- 
plications in three product lines: combus- 
tion air forced and induced draft; primary 
air for pulverized fuel injection; and high- 
pressure air supply for cyclone furnace 
boilers. Illustrated with photos, catalog 
includes general engineering data on each 
product line. Sturtevant Div., Westing- 
house Electric Corp 


155 Insulation Board — Asbesto- 
lux, a lightweight, fireproof insulation 
board, is described in this 12-pp brochure 

Presents illustrations of dozens of existing 
installations in a variety of buildings. A 
description of installation procedures is 
accompanied by detailed scale drawings 
Diagrams show fire protection afforded in 
some typical applications. North Ameri- 
can Asbestos Corp 


156 Metallic Sealing Rings — 
Eight-pp Form 895 covers performance 
and use of metallic sealing rings. Illus- 
trates and defines four major types of 
sealing rings, and discusses combinations 
of materials used by this manufacturer. 
Drawings show typical applications. Of- 
fered with bulletin is a 4-pp specification 
table on most widely used sealing rings 
Metal Products Div., Koppers Co., Inc. 


157 Dust Collector Installation — 
This 8-pp bulletin describes a recently 
installed dust collection system for col- 
lecting nearly 5 tons of dust per hour. In- 
cluding illustrations, booklet covers both 
first and second stage collectors which 
comprise 48 cyclones and two giant twin- 
section electric precipitators. Buell [n- 
gineering Co., In¢ 


158 Steel Equipment — Many 
types of steel shelving, drawers, lockers, 
work benches and tables and other storage 
and shop a are presented in 48-pp 
Reference Manual 185. Fully illustrated, 
catalog provides information on features 
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~ These five basic factors assure you that the 
Ljungstrom Air Preheater will give exceptionally 
long periods of uninterrupted availability: 


1. UNIFORMLY HIGHER COLD-END METAL TEMPERATURES. 
This minimizes the danger of local corrosion 
due to cold spots. 


2. POSITIVE CLEANING ACTION. A mass-flow soot 
blower is normally installed at the cold end of the 
Ljungstrom where deposits are most apt to 
accumulate. Daily cleaning with superheated steam 
or compressed air removes any deposits. 


3. INSPECTION PORTS. You can see for yourself, at any 
time, the condition of the heating surfaces. 


4. REVERSIBLE COLD-END BASKETS. Elements in the 
cold end are separated into small baskets, which can 
be inverted when one end starts to wear thin. These 
baskets are easy to replace, too. 


5. SELECT MATERIALS FOR HEATING SURFACES. Constant 
research determines the material best able to 
withstand service conditions. For example, the 
cold-end elements are made of a special alloy and of a ~ 
heavier gauge than the hot-end elements. ( 
For the full story on how high-availability is 
built into every Ljungstrom, write for our 
38-page manual. 
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and applications and includes dimensional 
data. Also included is price list. Equipto 


+ 
New Reliance EYE-HYE 159 Bent Tube Boilers — Bulletin 


VF-VS2, 22 pp, describes a line of bent 
tube boilers designed to serve a wide varie- 


° 
gives you 180 reading ety of industries with diverse steam gen- 


erating requirements. Principal data and 
| I 


* 
of boiler water levels schematic diagrams of typical installa- 
tions included. Henry Vogt Machine Co 
160 Tubular Products — Testing 
and inspection methods used during manu- 
facture of company’s line of seamless and 
welded carbon, alloy and stainless steel 
tubular products are described in 24-pp 
Bulletin TB-420. Explains how these 
techniques are integrated into the manu- 
facturing process. Tubular Products Div., 
The Babeock & Wilcox Co 


161 Instantaneous Water Heaters 

Kight-pp Bulletin IW-34 features in- 
formation on indirect type instantaneous 
water heaters, their application, selection 
and installation. Method of estimating hot 
water demand is detailed and example 
problems included. Typical instantaneous 
heater installations are diagrammed, and 
selection tables given. Bell & Gossett Co 


162 Rust Prevention — This illus- 
trated bulletin describes company’s rust 
eradicator for removing rust, scale and 
congestion from water systems, as well as 
the service offered by the company for 
assuring protection from the damaging 
effects of water. Photos of typical applica- 


UU, ih | Nh S te 
Mid iT \\ \s om thr meray The North American 


~ 





Bright green-white image . . . Outstanding Among 
clearly visible This Month's Catalogs 


163 Wire Rope Use, Care — An 
all around your control room information piece tor any plant engi- 
neer concerned with wire rope, this 

J 36-pp handbook gives up-to-date point- 
Wherever you stand in front of your panel — ers on the use and care of wire rope 
even 90° from cent : oe rells how to select right rope for specific 
; er, either side — you can read needs, and covers methods of socketing. 

the picture in EYE-HYE’s new protruding win- splicing and installation, and safety 
dow. . . i ia factors. Typical causes of wire rope fail- 
bd The brightly illuminated green indicating ure are given, and chapters are devoted 
fluid that spells “water” contrasts sharply with to lubrication, inspection and measur- 
ing. Wire Rope Corp. of America. 


the upper white (steam) section. A new lighting 

principle brings extra carrying power to 164 Special Fire Protection — 

he i Devoted to special hazard fire protec- 

the image. tion, this 44-pp booklet covers both 
. . ‘ equipment and methods. Tells how to 

There’s no change in the dependable manometric recognize special fire-hazardous con- 


gage principle of operation. EYE-HYE still re- ditions in a plant. Discusses in detail 
tains its original simplicity, successful for over ing rg ga genes Ne 
20 years. Thousands of operators prefer the — aes ——— ao Se 
familiar liquid column indication, as in conven- mcod. Features of interest include 2 
The EYE-HYE can tional water gages . . . Models are available for pe eget gp ew seep me 
be equipped to ac- any working pressure up to 2500 psi. Write for suitability of common pa Min 


tuate additional ‘ : Zar Ti 
; ; . ‘ agents with some 40 fire hazards. Grin- 
signals — lights or catalog information — mention your pressure. nell ( = ; 


horns — to warn 
operators if dan- Rubber Products —Compre- 
gerously low or The Reliance Gauge Column Co. —— information on industrial aa 
high levels occur. 5902 Carnegie Ave. ° Cleveland 3, Ohio ber products used by manufacturing, 
petroleum, agricultural, processing and 
other industries is presented in this 
72-pp catalog. It describes and illus- 
trates various types of hose, conveyor 


- : 
Reliance adn, YE belting, packing, plastic pipe, garden 
hose and couplings. Information on 


Remote Readin g Ga ge applications, product construction and 
ee a pay ; ae lengths available is included, along with 


ee specifications. Aeme Rubber Mfg. Co. 
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Pioneering power from an uncommon fuel 


Producing power profitably on a large-scale, com- 
mercial basis from delayed refinery coke has been 
accomplished for the first time on the East Coast at the 
new Yorktown Station of the Virginia Electric & 
Power Company. 

This pioneering steam power plant burns delayed 
coke, which is economically available from the neigh- 
boring refinery of American Oil Company, supple- 
mented by bituminous coal and refinery gas. Today, 
out of its initial 150,000 kw capacity, the Yorktown 
Station fulfills the refinery’s electric power needs... 


a 
\ 
r @\ 


New York 


Boston Chicago Pittsburgh 


Houston 


and brings significant operational savings to both the 
utility and the oil company. 

Stone & Webster Engineering Corporation was 
associated with this power station project from its 
inception — through the negotiations between the 
utility and the refinery and the design and construction 

to its commercial operation, and is presently engaged 
on the installation of the second 150,000 kw unit. 

Stone & Webster’s skill and experience is available 
to you anywhere in the world .. . for a single phase or 
for full responsibility for the completion of your project. 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 


San Francisco Los Angeles Seattle Toronto 











Fuller Rotary Two-Stage Compressor, C135-135H. Capacity 680 c.f.m., 100-lb. pressure, 690 r.p.m.. 150 hp. motor. 


16,000 HOURS OF OPERATION WITH NO MA!NTENANCE 


Empire Steel Castings, Inc., Reading, 
Pennsylvania, C-135-135H 
Fuller Rotary Two-stage Compressor in 
April 1953. After 32 months 
mately 16,000 hours of operation—the 


installed a 
approxi- 


compressor received a routine inspection, 
when a new set of blades was installed in 
the higher-pressure cylinder. 

The Empire engineers report no down- 
time since replacement, although they’ve 
added 4,000 operating hours. Prior to 
switching to Fuller, their former experience 
with compressors was a different story 


as many as several overhaulings in one 
year. With Fuller equipment furnishing a 
constant high capacity air supply, pro- 
duction costs have been greatly reduced. 


Here’s how Empire uses compressed air: 


* In the molding department, supplying all 
air for pneumatic rammers, all squeeze 
and jolt machines, automatic set-out and 
lifting apparatus of mold conveyors, 
automatic shake-out machines, mold clean- 


ing and spraying equipment. 


*In the core department, for ramming 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Chicago - San Francisco - Los Angeles - Seattle - Kansas City - Birmingham 


equipment, spraying and torch drying 
equipment, core oven operation as well as 
core blowing equipment. 

*In the cleaning department, pneumatic 
chipping hammers and grinders, black- 
smith requirements, sand-blasting, pres- 
sure testing and miscellaneous tools. 


*In the heat-treating department, heat 
treating furnace operation and cooling 


equipment. 


To get all the facts and engineering data, 
write today for Bulletin C-5A. 


Fuller 


c-298 
3662 


PIONEERS GF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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How do | clean out 
this gunk? 


What do | do with it? 


Call the city 
to cart it away ? 


Brine tanks never need cleaning out 
when you use sludge-free Purex Salt 


Yes, we mean never! You prevent costly 

shutdowns for maintenance. You save 

time and completely eliminate labor costs 

for cleaning out brine tanks. For Morton 

Purex Salt is 100% soluble. It will leave 
lation of 


n either \ 


oward paying 
; portant saving, 
ery 100 Ibs. of ordinary salt you 
1 assume the risk of paying for up 
shale and sulphates. In a 50-ton 
ad of ordinary salt, you may pay for as 
ich as 5,000 Ibs. of sludge. And you buy 
with ‘‘built-in'’ maintenance problems. 
With sludge-free Morton Purex Salt, you 
get high-purity evaporated salt made ina 
controlled-particle size to prevent packing 
and channeling. Purex can be used in bulk 
wet storage systems and in the Morton 
Model E Brinemaker. 


These filter pads (approximately 1/6 actual size) show you how much 
insoluble matter (sludge) you get in just 5 Ibs. of various types of salt 


Morton 
Purex 
Evaporated 
Salt 


f lubles taken from these random samples show ydu 
orton Purex is the only one that contains no wasteful sludge 


nformation about Morton Purex Salt and for free, exper? 
water-softening or brine-making problem, write or wire: 


MORTON SALT 
COMPANY 
INDUSTRIAL DIVISION 


ept. P 
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KEWANEE Packaces 


S86 sizes span a full range of fuels 





Now Kewanee’s family of integrated boiler-burner packages covers a spread of sizes from 18 to 651 
hp in high pressure models . . . 216,000 to 21,855,000 Btuh, low pressure. The fuel range is all-inclusive, 
too—oil from No. 1 through No. 6...natural, manufactured, mixed or LP gas... oil-gas combina- 
tion firing on any Scotch type package... forced draft eliminates high stacks. Factory assembling 
and fire-testing on Scotch type packages, when desired, means only five simple connections for 
installation. For complete facts on any type, any size or any fuel, contact your nearby Kewanee Man. 
AMERICAN-STANDARD, KEWANEE BOILER DIVISION, 113 Franklin Street, Kewanee, Illinois. 


KEWANEE BOILER DIVISION 
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Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Connecticut 





Stresses and their Effects can 


STRESS-CORROSION CRACKING—The 
stress-corrosion cracking of copper al- 
loys requires the simultaneous action 
of moisture, air, ammonia, and stress. 
Stresses may be residual or applied. 
All Anaconda tubes are 
processed so as to minimize residual 
tensile stresses which may be formed 
during fabrication. Applied stresses 
from installing tubes in heat exchang- 
ers, nonuniform thermal expansion in 
tube bundles, or misalignment of con- 
densers with other equipment occa- 
sionally cause stress-corrosion cracking. 

Admiralty metal and aluminum brass 
tubes, although known to be suscep- 
tible to stress-corrosion cracking, sel- 
dom crack in condensers. Although 
ammonia is often present, either by 
chance or design, in vapors entering 
condensers, the amount of air (oxygen) 
so small that the corrosive 
It is 


gases 


condenser 


is usually 
action of the ammonia is limited 
obvious that 
should be vented from condensers, not 
only to increase thermal efficiency, but 
to minimize corrosion. 

ANACONDA Arsenical Admiralty-439 
ANACONDA Ambraloy-927 con- 
denser tubes seldom. stress-corrosion 
crack in normal service. Where operat- 
severe enough to 


noncondensable 


and 


ing conditions are 
cause stress-corrosion cracking of these 
alloys, ANACONDA Cupro Nickel, 10%- 
755 and ANAaconpA Cupro Nickel, 
30°. -702 tubes are recommended. 


ANACOND 


STRESS-RELIEF ANNEALING — Inasmuch 
as copper-alloy condenser tubes may 
stress-corrosion crack from stresses 
caused by cold-forming operations 
such as U-bending, the stresses should 
be removed by relief annealing the 
cold-formed portion of the tube. 


FATIGUE CRACKING — Vibrations from 
moving parts of equipment or from 
pressure pulsations can induce stresses 
in condenser tubes high enough to 
exceed the endurance limit and cause 
a fatigue-crack failure. Vibration of a 
tube may even disturb water flow 
enough to cause impingement pitting 
at the point of greatest amplitude of 
vibration and the resulting pits can act 
as stress raisers. Pulsations can often be 
dampened by placing baffles or grids 
in the path of high-velocity vapors. 
Vibration of tubes can also be damp- 
ened by placing wooden slats between 
rows of tubes. Cupro Nickel, 30%-702 
Tubes are more resistant to fatigue crack- 
ing than admiralty and aluminum brass. 


TECHNICAL ASSISTANCE-—Your tube 
problem may need special considera- 
tion. We are always ready to advise in 
the selection of the right alloy to give 
the best service. Write for the new 
edition of Publication B-2. The Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda Ameri- 
can Brass Ltd., New Toronto, Ont. sss 


Tubes and Plates for 
Condensers and Heat Exchangers 


NOMINAL COMPOSITIONS OF SOME ANACONDA CONDENSER TUBE ALLOYS 





Arsenical 
Admiralty-439 


Ambraloy-927 
(Aluminum Brass) 


Cupro Nickel, 
30%-702 


Cupro Nickel, 
10%-755 





Nickel, % 
Zinc, % 
Aluminum, % 
Tin, % 
Arsenic, % 


27.96 


Manganese, % 





Iron, % 








Copper, % 71 77 


20.96 


88.35 68.90 
10 30 


0.60 
0.50 


0.40 
1.25 
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be Minimized 


Intergranular stress-corrosion crack in 
70/30 brass tube from oil refinery heat 
exchanger. Longitudinal section. 


40 x. 

Transgranular stress-corrosion crack in 
admiralty metal tube from oil refinery 
heat exchanger. Longitudinal section. 


Fatigue crack starting at pit in alumi- 
num brass tube from power plant con- 
denser. Longitudinal section. 








How to beat the high cost 
of temperature control 


The practical approach 
to temperature control 


OE Bh, eo senco AIR ELIMINATOR 
/SARCO NO.5O-2!\. 


SELF -POWERED (RELIEF VALVE 
‘TEMP. REGULATOR a 


By John W. Ritter, Test Engineer, 
SARCO Company, Inc 
mperature regulation is essential in HOT WATER 

STORAGE HEATER 


ssing operations, not only for 


but for maintenance of out 


control is unsatisfac 
possibilitv of spoilage 


lity control which can result FLOAT- THERMOSTATIC 
STEAM TRAPS 


8 STRAINERS 


w indifferent hand regulation 
controls are available in a wide 


cluding pneumatic, electronic, and 


Typicol applications: instentaneous heaters, fue! oi! pre- 
a ee heaters, and all dead-end service applications. 

trols are relatively expensive to purchase and 
install, and may require frequent mainte- 
nance. However, in most applications, control 
requirements can be achieved very success- 
fully by the use of relatively simple, eco 


nomical Sarco Self-powered Regulators 





D1 IN BULB EXPANDS 
MIFORMLY PER 
DEGREE OF TEMP. aise 
-) 
i" 


Teme 
LT Aneust 
TO COMPRESS 
BELLOWS wHicH 











Typice! applications: hot water storege heaters, shell and tube 
heot exchangers, condensers, oi! storoge tonks, dryers, kilns, etc. 





\ 


22 UNIFORM VALVE MOVEMENT 
PER DEGREE OF TEMP CHANGE 











jrawing shows simpli ty of operation of the 


Self-powered automatic temperature 
regulators by SARCO... 


Temperature Regulator, which con 
of a thermostat, capillary tubing, and o vaive 


Sarco controls, like the 50-21 and the 24-30 


hav tl rec legree of sens and ‘ . = ark F del ‘ “- T a aS ws 2 s 

ve the required deg t sensitivity a1 have these 5 marked advantages: No compressed air or electrical 
dependability combined with the rugged- sat ak ° , . ‘ . ‘ ‘ 
aaa ie La acy tu wiring required. No delicate mechanisms to adjust or maintain. 
nneren In ne sealed Capillary ube 
onstruction. Because these Sarco controls | No packing glands to stick or require maintenance. No shut- 
vend on external power, suc h as 


do not dey 


down during power failure. No specialized maintenance required. 
electricity or compressed air, they have estab- 


Sarco Self-Powered Controls are self-contained and can be in- 


lished long records of sustained, reliablk 


operation, They are an economical and prac- + stalled by any pipe fitter. They are so reasonable in cost that you 
tical solution to the problem of maintaining , ; , A ; ges 
can afford Sarco automatic heating controls for every application 


continuous W itchdog duty over processing 
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in your plant. Write for 10-page Sarco Control Bulletin No. 620. 


SARCO 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y. 


temperatures. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS © HEATING SPECIALTIES 
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Take a tip from your family’s 
dependence on “nature’s most 
nearly perfect food’’. Coal 

is nature’s most nearly 


es 5 var perfect fuel. It’s here in 


ae eee Se, abundance for ages to 


se come, a dependably low- 
‘ cost and most efficient source of 
“go power’’! It’s convenient too 


—right on Industry’s doorstep. 














BITUMINOUS COALS FOR EVERY PURPOSE 


Ask our man! BALTIMORE & OHIO RAILROAD, BALTIMORE 1, MD., Phone: LExington 9-0400 
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A date long to be remembered as a milestone 
in our expanding nuclear technology. On this day, 
after many months of scientific investigation, plan- 
ning and construction, the Experimental Boiling 
Water Reactor reached full power generation. 


This reactor, dedicated to the peace and 
prosperity of mankind, employs a promising new 
system for the generation of power from nuclear 
fuels. Operating on a direct steam cycle, it elimi- 
nates the need for intermediate heat exchangers 
and permits operation of the reactor at a pressure 
no higher than that required for the turbine gener- 
ator system. 


The primary advantage of this “direct-boiling” 
reactor is the simplicity of the reactor itself and 
associated power system. In the simplest terms, 
the reactor is operating as a boiler. Nuclear energy 
liberated by a chain reaction heats the uranium 
metal fuel plates, which, in turn, transfer the heat 
to the water around them. This is diagrammatically 
shown in the sketch at left. Part of the steam pro- 
duced, at the proper pressure, is used for the 
generation of electricity. 


The continuous removal of corrosion products 
from the water in the reactor vessel is the function 
of the reactor purification system. This all-stainless 
steel system removes water from the bottom of the 
reactor and, after cooling, delivers it to the ion 
exchange columns. The resin exchange beds re- 
move all ionic impurities. Purified water is then 
pumped back with the feedwater. This ion exchange 
system consists of two Graver rubber-lined, mixed- 
bed units, 20” dia. x 84” high, having four inches 
of lead shielding and weighing about 18,000 
pounds each. 


Graver also furnished a second separate ion 
exchange, or demineralizing, system for the treat- 
ment of makeup water. That system has two rubber- 
lined, mixed-bed units, 24” dia. x 9’0” high, and a 
complete regeneration arrangement. 


Although only a small part of an important 
project, both of these systems had to meet. the 
extremely high requirements of engineering, con- 
struction and performance required in all Atomic 
Energy work — another example of Graver’s high 
engineering standards for water treatment 
equipment. 





: 
sx 


aes 


oes 
* 
creeere 
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sf 


Industrial Department: I-311-A 

GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 

216 West 14th Street, New York 11, N. Y. 


For more data circle 527 on Post Card 


POWER ENGINEERING 























A section of POWER ENGINEERING covering current and forthcoming 
developements in the field of Nuclear Power throughout the world 





CONTENTS 
What Goes Into a Nuclear Plant? 


Ultra-Pure Water—Prime Requisite for Nuclear Plants 

By W. A. Homer 
This article discusses the great 
the feedwater requirements of a nuclear power 
plant as compared with those of conventional power 
plants. Whereas the impurities in the boiler water of 
a coal or oil fired plant are measured in parts per 
million, in a nuclear power plant such impurities 
cannot exceed more than a few parts per billion. 
The author discusses the reasons for these extreme 
purity requirements and describes the systems that 
have been developed to provide and maintain 
water of this degree of purity 


Shippingport Completes Five Month's Operation 

When Shippingport Station was dedicated on May 
26, the event marked the completion of the first 
five-month period of operation of this pressurized 
water nuclear power station. As indicated in this 
article, this station is important because it is the first 
large power station to go into operation in the 
United States. The features of PWR have been de- 
scribed in detail many times so this article is con- 
cerned largely with the costs of this station, which 
are unusually high because of the pioneer nature of 
the project. 


List of Suppliers of Principal Equipment for Shipping- 


42 





August, 1958 


ANDREW W. KRAMER 


Editor 


WHAT GOES INTO A NUCLEAR PLANT 


THE HISTORY OF atomic energy development to date can be divided, 
roughly, into three five-year periods, beginning in 1942. The period 
from 1942 to 1947 was strictly the period of military development; the 
years when the Manhattan project flourished and all efforts were di- 
rected towards the production of nuclear weapons. 

This was followed by the five-year period which witnessed the gradual 
awakening regarding the possibilities of nuclear power for commercial 
use—the period from 1947 to 1952. At this time nearly all essential 
information concerning reactor technology was still highly secret, but 
the basic principles had been known ever since the publication of the 
Smyth Report and there was a growing feeling among certain leaders in 
the power industry that more intensive action should be taken to demon- 
strate the technical and economic feasibility of nuclear power. 

As a result of the increased interest and the growing demand for 
information, the next five-year period, from 1952 to 1957, saw the 
emergence into the open of a vast amount of secret data on reactor 
technology, and with it the rapid development of many new reactor 
concepts. The AEC instituted its Power Demonstration Reactor Program, 
ond a number of power reactor projects were completed, among them 
the Shippingport Station, reported on in this issue of ATOMICS. 

Thus, in a brief 15 years, modern technology has brought nuclear 
power from a vague concept to a practical technical reality. Much re- 
mains to be accomplished but the groundwork has been laid and the 
years ahead will see much more intensive development in all aspects of 
the field, particularly in the reduction of costs and simplification of design. 

While a vast amount of information on the design and construction of 
nuclear power plants has appeared in the technical literature during the 
past ten years, there are still many who regard a nuclear power plant 
as being something quite strange and mysterious and very different 
from conventional power plants. As far as the reactor is concerned this 
is quite true; a reactor is quite a different sort of gadget from anything 
in a conventional power plant. This does not hold for the rest of the 
nuclear plant, however; that is made up of the same, more or less stand- 
ard, valves, fittings, piping, instruments, controls, structures, wiring, etc, 
that conventional plants are made of. It is largely to show the great 
variety of conventional equipment that goes into a nuclear plant that 
the list of suppliers of equipment for Shippingport is presented in this 
issue. Despite the fact that this list covers only the major equipment, it 
represents a fairly large cross-section of American industry. 


Bhd Msp 
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Ultra-Pure Water—Prime 
Requisite For Nuclear Plants 


[ |LTRA-PURE water is water that 

has impurities measured in parts 
per billion (ppb) instead of the usual 
parts per million. Until a few years 
ago such pure water could be pro- 
duced only in the laboratory. Today, 
ultra-pure water is an absolute neces- 
sity for most nuclear reactor power 
cycles and methods have been devel- 
oped for producing it in large quanti- 
ties. 

In the treatment of make-up water 
for conventional power plants, some 
or all of the following impurities are 
reduced or removed entirely: tur- 
bidity, iron, total dissolved solids, 
silica, total hardness, alkalinity, oxy- 
gen, and carbon dioxide. Impurities 
and products of corrosion picked up 
within the cycle which are not treated 
but are carried to the boiler and 
removed by blowdown, include cop- 
per, nickle, chromium, and molyb- 
denum. For high pressure conven- 
tional power cycles with steam 
drums, boiler water concentrations 
must be limited to a range of 200-500 
ppm in the drum. 

In nuclear power cycles the require- 
ments are much more stringent. In 
these cycles, all of the impurities 
mentioned plus soluble and insoluble 
radioactive materials (called crud 
must be continuously removed from 
the cycle and the impurity level must 
not exceed 50-200 ppb. An additional 
requirement is the reduction of fluo- 
rides and chlorides to not more than 
10 ppb each. 


Reasons for Extreme Purity 

1. Efficient Heat Transfer. The 
highest temperature used in nuclear 
water cycles today is about 630 F, 


0 PS Ee a 
Turbine 


due to the temperature limitations of 
fuel elements. Nuclear plants, there- 
fore, operate at a low temperature 
differential, and under such condi- 
tions efficient heat transfer requires 
clean surfaces which can be main- 
tained only by the use of ultra-pure 
water. 


2. Radioactivity. Due to neutron 
bombardment, solids passing through 
a nuclear reactor become radioactive. 
If water with perhaps 500 ppm total 
impurities were used, most of the im- 
purities would become radioactive 
and would pass from the nuclear 
reactor area to other parts of the 
system. Thus, no part of such systems 
would be safe for operation or main- 
tenance. This danger decreases in 
proportion to the decrease in impuri- 
ties. 


3. Corrosion. Corrosive products 
which attack metals become even 
more corrosive in the presence of 
radiation. Sulfides, chlorides and 
fluorides can become potent acids 
under radiation. 


4. Materials of construction. The 
most corrosion-resistant metals are 
not used in nuclear reactor cycles 
because they are too expensive. 
Therefore stainless steel of the 304 
ELC (Extra Low Carbon) type, with 
its excellent corrosion-resistant quali- 
ties, is the metal most widely used. 
Corrosion is particularly harmful in 
nuclear plants because the stainless 
steel surfaces are very thin so as to 
provide good heat transfer. 


5. Fuel Element Fracture. Another 


Condenser 


By W. A. HOMER 
Grover Water Conditioning Co 


reason for using ultra-pure water in 
nuclear systems is to reduce the pos- 
sibility of fuel element failure through 
corrosion or scale deposits. Failure of 
a fuel element would release highly 
radioactive fission products through- 
out the water system and this would 
require lengthy and expensive decon- 
tamination procedures. Under such 
conditions it would be necessary to 
shut down the plant and all the water 
in the system would have to be 
treated and discarded to waste. 


Use of Scavenger Demineralizers 
There are various types of nuclear 
power cycles and all operate in differ- 
ent ways. Some cycles use water in 
all the loops while others use water in 
only certain loops. However, the 
method of purification which is com- 
mon to all water loops is internal 
self-purification of condensate by 
filter-demineralizer scavengers. 

Internal self-purification of con- 
densate reduces impurity levels to 
parts per billion by purifying any 
portion of the condensate up to 100 
per cent. It accomplishes this by 
polishing within the cycle an already 
purified feedwater such as the effluent 
from a conventional multi-bed de- 
mineralizer system or the condenser 
hotwell. Figure 1 shows a typical 
arrangement of this type of treatment 
system as used in a conventional 
though supercritical once-through 
design where water purity require- 
ments are similar to those for nuclear 
cycles. 

Figure 2 is a simplified flow-dia- 
gram of the Experimental Boiling 
Water Reactor at Argonne National 
Laboratory, showing the location of 
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Fig. 3. Simplified flow diagram of pressurized water system Fig. 4. Diagram of dual-cycle boiling water reactor system 


the scavenging system. The internal 
scavenging system consists of a 
mixed-bed or multi-bed demineralizer 
with filters on both sides to filter the 
condensate before it enters and after 
it leaves the demineralizer. The de- 
mineralizer is generally of the stand- 
ard type, but resins, internal con- 
struction, and flow rates are designed 
for use with the scavenging system. 
The filters are generally of the cellu- 
lose element or leaf type. Chemicals 
used for regeneration (when regenera- 
tion units are used) are sulfuric acid 
and caustic. 


Nuclear Reactor Cycles 
A brief discussion of the various 
nuclear cycles will show where in the 
cycle ultra-pure water must be used 
and how the scavenging system ful- 
fills the water requirements. 


Pressurized Water Reactor. As 
shown in Fig. 3, the pressurized water 
cycle has two loops. The primary or 
hot cycle has pressurized water circu- 


lating through the reactor and heat 
exchanger in a closed loop. The water 
in this loop will pick up trace amounts 
of metal such as iron, manganese, 
chromium and copper. These trace 
amounts of metal would tend to 
build up in both soluble and particle 
form, and must be removed from the 
system by internal scavenging. This 
is accomplished by cooling a portion 
of the water circulating in the hot 
loop by passing it through regenera- 
tive heat exchangers and then through 
scavenging demineralizers, after 
which it is returned to the system. 
Since the particles being removed 
are generally radioactive, the de- 
mineralizers are of the non-regenera- 
tive type. Exhaust resin is removed 
to radioactive waste disposal facili- 
ties. 

The secondary loop in the pres- 
surized system is essentially isolated 
from the radioactive or primary loop 
by heat exchangers. One might think 
that this secondary cycle could be 
compared to that of moderate pres- 


sure boilers and that water treatment 
requirements would be the same. 
This is not the case since, as indicated 
earlier, steam generating equipment 
is designed for extremely high rates 
of heat transfer. Therefore, the water 
in the secondary loop must also be 
maintained at a very high purity 
level to prevent accumulation of de- 
posits on the heat transfer surfaces. 
Since the water in this loop is not 
radioactive, a regenerative scavenger 
demineralizer is used. The water is 
maintained at about the same degree 
of purity as in the primary loop. 


Dual Cycle Boiling Reactor. In the 
dual-cycle boiling reactor (Fig. 4) a 
portion of the water in the reactor. is 
circulated through a heat exchanger 
or flash tank and then returned to 
the reactor. Steam generated in the 
heat exchanger by heat transfer or by 
flashing is delivered to an intermedi- 
ate stage of the turbine. This sec- 
ondary steam is at a lower pressure 
than the steam produced in the 
reactor. The two loops are not iso- 
lated and impurities picked up any- 
where in the cycle may end up in the 
hot loop. For this reason present 
designs of dual-cycle systems include 
equipment for demineralizing all of 
the condensate returning to the reac- 
tor. The scavenger demineralizers are 
designed to operate at very high flow 
rates of from 25-50 gpm per sq ft, 
and the resins are regenerated in 
separate tanks. The flushing of resins 
into separate tanks, an innovation 
developed especially for this system, 
is shown in Fig. 6. 


Liquid Metal-Cooled Reactors. In 
liquid metal-cooled reactors heat is 
removed from the reactor core by 
liquid sodium, or by an alloy of 
sodium and potassium (Nak). Usu- 
ally there are three loops; two loops 
containing sodium and one containing 
water. The first sodium loop, which 
is radioactive, transfers heat to the 
second sodium loop which in turn 
transfers heat to the third loop con- 
taining water. This last loop gen- 
erates steam. Ultra-pure water is 
required in the water loop as in the 
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other reactors because solids must be 
kept low to prevent deposition on the 
interior surfaces of the steam and 
water system. A small portion of the 
condensate is passed through scaven- 
ger demineralizers to maintain water 
purity. 


Homogeneous Reactors. The homo- 
geneous reactor uses uranyl] sulfate in 
a solution of very pure water. The 
solution is both fuel and coolant 
since it is circulated through the core 
where heat generation takes place 


and then out to a heat exchanger 
where the heat is transferred to a 
conventional water cycle. Of course, 
it is impossible to demineralize the 
solution in the first loop because the 
fuel which it carries would be re- 
moved in the process. It is quite 
obvious that very pure water is re- 
quired for the initial fuel solution as 
well as for the primary cycle make-up 
water. The secondary loop has the 
same requirements with regard to 
water purity as discussed for other 
cycles. 


Conclusion 

General conclusions concerning this 
consideration of water treatment for 
nuclear power cycles may thus be 
summarized as follows: 1. Ultra-pure 
water measurable in parts per billion 
is required. 2. Internal self-purifica- 
tion of condensate by scavenger de- 
mineralizers is used to maintain pu- 
rity in water loops. 3. Primary loop 
water containing solutions or slurries 
rather than pure water are never 
passed through scavenging systems. 
4. When hot loops come in direct 
contact with water loops, all the 
condensate in the latter must be 
purified. In all other cases only a 
portion of the condensate requires 
purification. 5. Radioactive loop wa- 
ter is demineralized by non-regenera- 
tive units and the resins discarded ,to 
waste. In other systems the deminer- 
alizers can be regenerated because 
the resins do not generally become 
radioactive. 

Although this discussion presup- 
poses the use of H.O, the principles 
involved in the treatment of D,O, in 
reactor systems where the latter is 
used, apply equally well, though 
some modifications of the demin- 
eralizers might be required. 


Shippingport Completes 


A\ ‘THEN THE Shippingport Atomic 
Power Plant was dedicated on 
May 26, the event marked the com- 
pletion of the first five-month period 
of operation of this plant. The plant 
first produced electric power on De- 
cember 18, 1957, and a short time 
later, on December 23, it operated 
successfully at its full design ca- 
pacity of 68,000 kw. Of this total, 
8000 kw (11.7 per cent) are required 
for the auxiliary load, giving the sta- 
tion a net generating capability of 
60,000 kw. The total net electrical 
output of the plant as of May 14 
was 32,050,000 kwh. 

The construction of Shippingport 
has attracted wide attention because 
it is the first full-scale central station 
nuclear plant to go into operation in 
the United States. Although this 
plant produces energy for use in the 
Duquesne Light Co system, its pri- 
mary purpose is to advance the 
technology of pressurized water reac- 
tors rather than to generate electric- 
ity for commercial use. The plant 
will not be operated to furnish con- 
tinuous power with a maximum load 
factor. 
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Shippingport Station was built 
under the AEC Power Reactor De- 
velopment Program by the Atomic 
Energy Commission. The over-all 
costs for the project, total $121,400,- 
000. Of this amount, $98,400,000 
represents Government funds, $22,- 
500,000 the contribution of the Du- 
quesne Light Co, and $500,000 that 
of the Westinghouse Electric Corp. 
The pressurized water reactor project 
was carried out under the super- 
vision of Rear Admiral Hyman G. 
Rickover, Chief of the Naval Reac- 
tors Branch of the AEC. Westing- 
house Electric Corp designed, de- 
veloped, and built the reactor portion 
of the plant. The Duquesne Light Co 
built the electrical generating facili- 
ties and will own them. 

Under the terms of the agreement 
with the AEC, Duquesne furnished 
the plant site and the turbine-genera- 
tor plant which it operates and 
maintains at no cost to the govern- 
ment. Duquesne also operates and 
maintains the nuclear portion of the 
plant, assuming all labor costs for up 
to 100 persons. In addition, the 
company furnished services, ma- 
terials, equipment and facilities with 
a net value not to exceed $5,000,000, 
for the design, development, and 
construction of the nuclear portion of 
the plant. The contract runs for five 
years. During a five-year period, 


Five Months Operation 


which began December 18, 1957, 
Duquesne will purchase steam from 
the Government at a rate of 8 mills 
per kwh of net electricity. 

By subcontract to Westinghouse, 
the Stone & Webster Engineering 
Corp provided the architect-engineer 
services for the nuclear portion of the 
plant. The Dravo Corp also under 
subcontract to Westinghouse, in- 
stalled the nuclear plant. Burns & 
Roe, Inc acted as agent-constructor 
for Duquesne in building the turbine- 
generator portion of the plant. 


Specified Requirements 

The principal plant features speci- 
fied to Westinghouse in designing the 
pressurized water reactor were: 1. A 
net electrical output of 60,000 kw at 
600-psi steam pressure. 2. Reactor 
to be cooled by H.O at 2000 psi. 3. 
First core to last for 3000 hr at full 
power operation. 4. Refueling with 
minimum shutdown period. 5. Reac- 
tor control to be as simple as possible. 
6. Commercial equipment to be used 
wherever possible. 7. Cost of opera- 
tion to be minimum consistent with 
these requirements. 


Costs 
It is interesting to take the total 
cost of the Shippingport project, 
namely, $121,400,000 and divide it 
by 60,000, the net electrical capacity. 
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The result is $2023 per kw. It is very 
obvious from this figure that Ship- 
pingport can by no stretch of the 
imagination be considered competi- 
tive with a conventional power plant, 
since the latter can be built for an 
average cost of around $150 to $175 
per kw. As indicated previously, 
however, it was not the intention 
that this station be competitive 
either in capital costs or cost of 
operation. While it is expected that 
the plant will ultimately operate at a 
net power level much greater than 
the 60,000 kw, the operating cost will 
still be very high compared to con- 
ventional power costs. The Shipping- 
port turbine-generator has a maxi- 
mum capability rating of 100,000 kw. 

Table I gives a detailed breakdown 
of all construction costs, and the esti- 
mated power costs are summarized in 
Table II. These estimated power 
costs are based on operation at 100 
per cent load 80 per cent of the time. 
The life of the core will require two 
seeds, the first producing 3000 full 
power hours; the second 5000 full 
power hours, for a total of 8000 full 
power hours. Power production of 
the core is 50 per cent from the seed 
and 50 per cent from the blanket. 

To understand what is meant by 
the terms seed and blanket it will be 
helpful to refer to the diagram of the 
cross-section of the Shippingport 
core. Of the total 145 fuel assemblies 
in the core, 32 are the highly enriched 
seed assemblies which are arranged in 
a hollow square with blanket assem- 
blies both inside and outside the 
seed. In this arrangement a core is 
produced which utilizes neutrons 
leaking from the highly enriched seed 
elements to cause fission of nuclei in 
the blanket. The seed fuel contains 
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Construction, Nuclear Plant 


(a) Government Funds. ... 

(b) Duquesne Light 
Contribution : 

(c) Westinghouse Electric Corp. 
Contribution 


ll. Construction, Turbine-Generator Plant 


(a) Duquesne Light Funds 


Total Construction 
Ill. Research and Development 


(a) Government Funds. ..... 


Total Construction 


and Research and Development 


approximately 165 lb of U**. The 
natural uranium blanket fuel contains 
0.7 per cent of U **. The U ** in the 
blanket (approx 198 lb) is dispersed 
throughout the U **, and cannot by 
itself sustain a chain reaction. More- 
over, the hollow square arrangement 
of seed assemblies, even in the pres- 
ence of water, cannot sustain a chain 
reaction without the help of neutrons 
reflected from at least a portion of the 
blanket. 

During operation, some of the neu- 
tron output of the fissionable U ** is 
absorbed in the U **, producing plu- 
tonium-239 which is also fissionable 
by thermal neutrons. Plutonium fis- 
sion is added to that of U** as a 
source of energy. Since the quantity 
of plutonium builds up during the 
life of the core, the blanket material 
will produce an increasing proportion 
of the over-all power by burning the 
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$49,500,000 
5,000,000 
500,000 


$55,000,000 $ 55,000,000 


$17,500,000 $ 17,500,000 


$ 72,500,000 


$ 48,900,000 


plutonium in place. The life of the 
seed is estimated to be at least 3000 
hr at full power. The blanket ma- 
terial should last more than one seed 
life. 

The AEC selected the pressurized 
water reactor for the Shippingport 
plant because at that time it was the 
only concept with proved feasibility 
for power production. Previously, the 
prototype pressurized water reactor 
for the submarine Nautilus had been 
built. In designing the plant, a multi- 
ple loop concept with spare capacity 
was used to obtain high reliability. 
The use of a single primary coolant 
loop to handle the entire reactor heat 
output would have required pipes, 
boilers, pumps, and valves many 
times the size of any previously 
fabricated. The four-loop design per- 
mitted reduction of the main loop 
piping to approximately maximum 
size that manufacturers were equipped 
to make. The pumps were designed 
to be about four times larger than 
any of the type previously built; this 
was considered a reasonable extra- 
polation. Finally, the plant was de- 
signed to develop its desired power 
output by using three of the four 
steam generating loops, with the 
fourth loop as a spare. 

In calculating the power cost given 
in Table II, it will be noted that the 
cost of fuel per kwh is given as 43.4 
mills. This is based on a total fuel 
cost of $20,845,000. Considering full 
load ‘(60,000 kw) operation for the 
full life of the core (8000 hr), the 
total net electrical power produced 
from .the fuel is 60,000 x 8000 = 
480 x 10° kwh. Dividing the total 
fuel cost by this figure, gives: $20,845,- 
000 + 480 x 10° = 43.5 mills per 
kwh. 

The blanket contains 14.6 tons of 
natural UO”. At a price of $40.50 per 
kg this comes to a total of $537,000. 
The seed consists of 182 kg of highly 
enriched uranium. At a price of $16,- 
000 per kg, this gives a total of 42,- 
912,000, to which must be added a 
processing loss of $364,000. Thus the 
total cost of a seed is $3,276,000. 


The AEC use charge (4 per cent per 
year) is as follows: 
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Blanket a} 

10% $54,000 
Seeds —- 2 years each 

85 262,000 


Total 316,000 
Thus the cost of the fissionable ma- 
terial is: 
Blanket $ 
Seeds 
AEC Use Charge 


537,000 
3,276,000 
316,000 
Total $4,129,000 
Fabrication and non-fissionable ma- 
terial cost is $14,816,000, and the 
fuel inventory carrying charge is 
$1,895,000. Thus the total cost of 
fuel is arrived at as follows: 
Fissionable materials $4,129,000 
Fabrication and non- 
fissionable materi- 
als cost 
Fuel inventory car- 
rying charge 


14,816,000 
1,895,000 


Total fuel cost $20,845,000 

Nuclear fuel involves financial 
problems quite different from those 
of coal or oil. It requires a large 
initial capital outlay that must be 
financed, with these financing costs 
written off against the power pro- 
duced. Money is required in various 
amounts during fabrication, use, and 
reprocessing. This cost is assumed to 


be equivalent to 10 per cent of the 
total core cost, including fissionable 
material. 

It will be obvious from the figures 
given here on capital costs and power 
costs, that Shippingport is not eco- 
nomically competitive with conven- 
tional power plants, and as stated 
earlier, it was not expected that this 
station would be competitive. The 
technical feasibility and reliability of 
the PWR concept, however, have 
been established beyond a doubt. 
The ultimate position of the pres- 
surized water reactors in the nuclear 
power industry will depend upon the 
success achieved in reducing costs of 
power from these systems success 
which can come only from operating 
experience. 

Despite the extensive technical 
background available from other 
pressurized water projects, the AEC 
found it necessary to undertake a 
considerable amount of research and 
development for Shippingport, which 
added to the cost. For example, fabri- 
cation of the core required the first 
large-scale production of uranium 
oxide, zircalloy-clad fuel elements. 
The pressure vessel, too, is the largest 
of its kind ever constructed in the 
United States. 

No attempt is made here to de- 
scribe the details of Shippingport 
since they have been adequately cov- 
ered in innumerable articles and 
papers during the last five years. The 


List of Suppliers of Principal Equipment for Shippingport 


AIR REDUCTION SALES—Welding Equipment 

ALCO PRODUCTS, INC—Heat Exchangers 

ALDRICH PUMP CO—Hydrostatic Test Pump 

ALIQUIPPA BLOCK AND SUPPLY—Concrete 
Building Block 

ALLEGHENY LUDLUM STEEL CORP—Heat Ex- 
changer Tubing 

ALLEN-BRADLEY CO—Electrical Components 

ALLEN GAUGE & TOOL CO—Blanket Tools, 
Gages 

ALLIS-CHALMERS MFG CO—Main 
Pumps; M-G Set 

ALLOY MFG CO, 
lon Exchangers 

ALOE SCIENTIFIC—Scientific Equipment 

ALUMINUM CO of AMERICA—Aluminum Tubing 

AMERICAN BRASS CO—Condenser Tubes 

AMERICAN BRIDGE CO—Canal Gates, Structur- 
al Steel 

AMERICAN CAR AND FOUNDRY—Fabricated 
Reactor Vessel Filter 

AMERICAN CHAIN & CABLE CO, INC—Slings 
and Wire Rope 

AMERICAN INSTRUMENT CO, INC—Laboratory 
Instruments 

AMERICAN RADIATOR & STD SANITARY— 
Plumbing Supplies 

AMERICAN STANDARD (Atomic Energy Div 
Valves, Instrumentation 

AMERICAN STEEL FOUNDRY—Inconel-X Springs 

AMERICAN STEEL & WIRE CO—Fence 

AMERICAN WELDING & MFG CO—Control Rod 
Shrouds and Details 

AMPHENOL ELECTRONIC 
Panel Connectors 
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Coolant 


INC—Demineralizer Vessel; 


CORP—Electronic 








ANACONDA WIRE & CABLE CO—Electrical 
Conductors 

ANCHOR DRAWING CO—Centerless Ground 
Inconel-X Bars 

ANCHOR PACKING CO—Gasket Material 

ANCHOR SANITARY CO—Plumbing Supplies 

ANDALE CO—Misc Small Valves and Strainers 

ANTON ELECTRONICS LABORATORIES—Air 
Monitor Units 

APOLLA STEEL CO—Core Pit Stand 

ARCADIA SYNTHETIC PRODUCTS, Div of 
Western Felt Works—’'O” Rings and Gaskets 

ARCH MACHINERY—Industrial Tools and Equip- 
ment 

ARMCO DRAINAGE PRODUCTS—Corrugated 
Pipe 

ARMCO STEEL—All 17-4 PH Stainless Steel 

ASSOCIATED VALVE & ENG CO—Misc Small 
Valves 

ATLAS FENCE CO—Fence 

ATWOOD & MORRILL CO—Motor-Operated 
Stop Valves 

AUTOCLAVE ENGINEERING—Misc Small Valves 

AUTOMATIC SWITCH CO—Misc Small Valves 

BABCOCK & WILCOX CO—Steam Generators, 
Piping 

BAILEY METER CO—Main Instrument Console 

BAIRD-ATOMIC, INC—Laboratory Instrumenta- 
tion 

BAKELITE CO—Insulating Material 

BAKER & CO, INC—Cadmium Tubing 

BALDWIN - LIMA - HAMILTON CORP — Motor 
Cranes 

BARTH CORP—Machining of Locking Collars 

BARTON INSTRUMENT CO—D/P Cells, Flow 
Switches 

BATTELLE MEMORIAL 
Alloy Fuel Materials 

JOHN BEAN DIV OF FOOD MACHINERY & 
CHEM CORP—Charging Pumps 

BEARING DISTRIBUTORS, INC—Bearings, Gas- 
kets 


INSTITUTE—Uranium 


Table Il. Estimated cost of power 





Capital Investment... 22.7 mills/kwh 


use 64 mills/kwh | 





significance of this station is that it is 
the first large nuclear power plant in 
the United States, and its operation 
will be regarded with great interest 
the world over. 

The following list of suppliers of 
principal equipment in Shippingport 
Station discloses an interesting fact 
and that is that a nuclear power sta- 
tion is made up to a large degree of 
more or less standard components 
supplied by the same firms which 
have supplied equipment for conven- 
tional power stations for years. Long 
as this list is, it is by no means com- 
plete; many jobbers, construction 
firms, and firms doing special fabri- 
cating operations have been omitted 
for lack of space. We present this list 
primarily to show the number and 
variety of commercial organizations 
that had a part in the construction of 
this first large power station of the 
coming nuclear era. The list repre- 
sents a fairly large cross section of 
American industry. 


A. O. BECKMAN, INC—Gas Analysis Equipment 

BECKMAN INSTRUMENT CO—Beta-Gamma 
Detector Indicator Channel 

BENDIX PRODUCTS DIV, Bendix Aviation Corp 
-——Control Rod Drive Mechanisms 

BENKART STEEL & SUPPLY CO—Milwaukee 
Crane Representative 

BETHLEHEM STEEL CO—Reactor Vessel Forgings 

JAMES G. BIDDLE CO—Instruments 

BISHOP AND BABCOCK CO—Flexible Connec 
tors 

BLACK, SIVALLS & BRYSON, INC—Spare Parts 
for Pumps and Valves 

BLAW-KNOX CO, Buflovak Equip Div—Air Locks 

BLAW-KNOX CO, Power Piping & Sprinkler Div 
—Waste Disposal Piping System 

E. W. BLISS—Large Machining Work 

BODER SCIENTIFIC CO—Instruments 

BRISTOL CO—Pressure Transmitters 
ceivers 

BROSKY X-RAY LABORATORY—X-Ray Evalua 
tion 

BRUSH ELECTRONICS—Oscillographs 

BUILDERS-PROVIDENCE, INC—Venturi 
Elements Orifices 

BURNS & ROE INC—Agent Constructor 

BURRELL CORPORATION—Misc Laboratory 
Equipment 

BYRON JACKSON CO—Boiler Feed Pumps 

CAMBRIDGE INSTRUMENT CO—PH Cells and 
Recorder 

CAMDEN COPPER—Vent 
Filters 

CAMERADIO CO—Misc Electronic Parts 

CANTON DROP FORGE & MFG CO—Furnished 
Cruciform Extrusions 

CARBIDE SPECIALTY COMPANY—Miscellaneous 
Machined Parts 

CARBORUNDUM CO—Grinding Wheels 

PHILIP CAREY MFG CO—Thermal Insulation 
Materials 

G. O. CARLSON, CO—Stainless Steel 


and Re- 


Flow 


Gas and Exhaust 


Plates 


POWER ENGINEERING 





THE PEACEFUL ATOM 


-+.@ sound investment for increasing power requirements 


15 Utility Companies 
Underwrite Study For 
Advanced Nuclear Power 
Reactor For the Southwest 


Up from the Texas Panhandle. 
through the oil fields of Oklahoma. . 
across the Kansas prairie...over the 
Ozarks of Arkansas and Missouri... 
and down through the rich bottom land 
of Mississippi and Louisiana stretches 
a vast network of electric power lines 
and generating stations. Through this 
vital system surges millions of kilowatts 
.lifeblood of the South- 
west’s cities, farms and factories 

The bulk of this power (6,250,000 
kw) is generated by fifteen investor- 
owned utility companies. Recently these 
firms made a decision that brings peace- 
ful atomic energy into an important 
new phase. 
Planning together as the Southwest 
Atomic Energy Associates, they signed 
a multi-million dollar contract with 
Atomics International to develop an 
advanced reactor concept for full-scale 
atomic-electric power stations. The new 
project is called AETR (for Advanced 


i. 


of power 


soy Me re . <5. 3a ee ie . = 
New Power FOR THE SOUTHWEST 
tteen come es pool resources to 
evelop an advanced power reactor 


Epithermal Thorium Reactor). It prom- 
ises to be economically competitive with 
power plants that depend on diminish- 
ing, increasingly expensive conven- 
tional fuels. Studies will be directed 
toward the design of a nuclear power 
plant of 200,000 electrical kilowatts. 
Interest in the project is indicated by 
a roster of the new group’s member 
companies: Arkansas Power and Light 


Co., Arkansas-Missouri Power Ce 

Central Louisiana Electric Co., Inc., 
Empire District Electric Co. (Mo.), 
Gulf States Utilities Co., Kansas Gas 
and Electric Co., Kansas Power and 
Light Co., Louisiana Power and Light 
Co., Mississippi Power and Light Co., 
Missouri Public Service Co., New 
Orleans Public Service, Inc., Oklahoma 
Gas and Electric Co., Public Service 
Co. of Oklahoma, Southwestern Gas 
and Electric Co. (La.), and Western 
Light and Telephone Co., Inc. (Mo.). 


Pe KANSAS 


it 
. 


OKLAHOMA 


TEXAS 


ing Station in Idaho Falls since last 
September. It has provided technical 
and economic information for the con- 
struction of OMR power plants now 
planned for the City of Piqua, Ohio, 
and large network installations under 
consideration for this country and 
abroad. Atomic propulsion systems for 
supertankers and merchant ships are 
another important OMR application. 
In addition, Atomics International 
research reactors are helping to bring 
“Atoms for Peace” to the free world. 


MISSOURI 


\ MISS. 
j 
; 


[LOUISIANA 
eS. 


SEVEN STATES MAP OUT A PLAN FOR ATOMIC ELECTRICITY 


Hardware in Action. AI has built and 
is now operating two other nuclear 
power reactors as part of the AEC’s 
program for economical power from 
atomic energy. One of these is the 
Sodium Reactor Experiment (SRE) 
which is supplying nuclear heat to oper- 
ate an experimental electric power plant 
installed by the Southern California 
Edison Co. The SRE is providing tech- 
nical data and experience for the design 
of full scale electric stations, such as 
the 75,000 kw plant for Consumers 
Public Power District of Nebraska. 
Al’s Organic Moderated Reactor 
Experiment (OMRE) has been operat- 
ing at the AEC’s National Reactor Test- 


These reactors are now operating in 
Japan, Germany, Denmark, and the 
United States. Another is under con- 
struction for Italy. 


Nuclear Power Abroad. Al works 
with leading companies overseas. With 
DEMAG, one of West Germany’s largest 
heavy manufacturers, AI has formed 
INTERATOM, a jointly owned subsidiary 
headquartered in Duisburg. AI has a 
technical assistance agreement with 
ASEA, a prominent Swedish electrical 
firm with offices in over 50 countries. 

ATOMICS INTERNATIONAL, P.O. Box 
309, Canoga Park, Calif. Cable Ad- 
dress: ATOMICS. 


ATOMICS INTERNATIONAL 


A DIVISION OF 


NORTH AMERICAN AVIATION, 


INC. 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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CARPENTER STEEL CO—Stainless Bars and Rods 

CENTURY ELECTRONIC CO—Motors for Valves 

CHANDLER BOYD—Fittings, Pipe 

CHAPMAN VALVE MFG CO—Misc Small Valves 

CHEMPUMP CORP—Misc Pumps 

CHERRY-BURRELL CORP—Instruments 

CHICAGO BRIDGE & IRON—Treated Water 
Tank 

CHICAGO PUMP CO, INC—Sump Pumps 

CHICAGO STEEL TANK—Cooling Water Expan 
sion Tank 

CLEVELAND HARD 
Various Components 

CLEVELAND TOOL & DIE CO—Precision Tools 
and Fixtures 

CLEVELAND TOOLING INDUSTRIES, INC—Seal 
Weld Cutting Machine 

COLBY STEEL & MFG CO—Cranes 

COLONIAL SUPPLY CO—Small 
Fittings 

COMBUSTION ENGINEERING 
actor Vessel 

CONCO CRANE 
Cranes 

CONELLSVILLE MFG & MINE SUPPLY CO—Base 
Plate Assembly 

CONSOLIDATED ELECTRODYNAMIC CORP 
Pressure Transducers, Mass Spectrometers 

CRANE CO—Motor Operated Stop Valves 

CROSBY GAGE & VALVE CO—Primary Relief 
Valves 

CRUCIBLE STEEL CO OF AMERICA—Misc Stain- 
less Steels 

CUNO ENGINEERING CORP—Reactor 
Filter 

CUTLER-HAMMER, 
Center 

DANIEL ORIFICE CO—Misc Orifices 

DAVEN CO—Electrical Switches 

DELTA STAR ELECTRIC CO —Metal-Enclosed 
Electrical Bus 

DEMING CO—Centrifugal Fill Pump 

DIVERSEY ENGRG CO—Control Rods, 
Shafts 

DOUBLEDAY HILL 
Supplies 

DOW CORNING CORP—Plastics 

DOWINGTON IRON WORKS—Drain Receiving 
Tank 

DRAVO CORPORATION, Machinery Div—Con 
struction Contractor 

DUER SPRING CO—Springs for Value Suppliers 

ALLEN B. DUMONT LABORATORIES, INC—In- 
strumentation 

DYNA EMPIRE CORP—Pump Noise Monitor 


FACING—Stellite Clad 


Valves, Pipe, 
INC—PWR Re- 


1 Ton, 15 Ton, and 20 Ton 


Vessel 


INC—480-v Motor Control 


Spline 


ELECTRIC CO—Electrical 


EASTERN MAINTENANCE CO—Gunite 

EDWARD VALVES, INC—Primary 18” 
Valves 

EFFICIENT TOOL & DIE CO—PWR Fuel Port 
Housings 

ELASTIC STOP NUT CORP—Stop Nuts 

ELECTRIC BOAT DIV General Dynamics Co 
Planning Assistance 

ELECTRIC STEEL FOUNDRY CO—18” Stainless 
Valve Bodies 

ELECTRIC STORAGE 
Batteries 

ELECTROWELD MFG CO—Handling Equipment 

ELLIOTT CO—Windings for Main Coolant Pumps 

EQUIPMENT CORP OF AMERICA—Equipment 
Rental 

EQUIPMENT & SUPPLIES INC—Wells 

ERIE CITY IRON WORKS—Boilers and Parts 

EXIDE INDUSTRIAL ELECTRIC STORAGE BAT- 
TERY CO—Storage Batteries 

FAIRBANKS-MORSE & CO—Diesel Generator 

FAIRCHILD CAMERA & INSTRUMENT CORP 
Valve Position Indicators 

FANSTEEL METALLURGICAL—Special Metals 

FARRIS ENGINEERING CORP—Misc Small 
Valves 

FEDERAL RICE DRUG CO—Medical Supplies 

FEMCO, INC—Audio System 

FERGUSON & EDMONDSON CO—Excavation 
and Sheet Piling 

FERROTHORM CO—Brazing Water Jackets 

FIRTH STERLING, INC—Zircaloy Tubing 

FISCHER AND PORTER CO—Rotameters 

FISHER GOVERNOR CO—Small Valves 

FISHER SCIENTIFIC—Scientific Supplies 

FLEXITALLIC GASKET—Gaskets 

FLEXONICS CORP—Gaskets, Special Pipe 

FOGLEMAN CO—Special Fittings and Valves 

FOLLANSBEE METALS—Steel Supplier 

FORD INSTRUMENT CO, Div of Sperry Rand 
Corp—Instrumentation 

D. D. FOSTER CO—Liquid Level Indicators 

L. B. FOSTER CO—Pipe and Fittings 

FOSTER-WHEELER CORP—Steam Generators, 
Pressurizer 

THE FOXBORO CO—Flow Meters and Recorders 

FRICK & LINDSAY CO—Mill Supplies 

FULTON-SYLPHON DIV of Robert Shaw-Fulton 
Controls Co—Misc Small Valves 

GAITRONICS CORP—Plant Communication 

GARLOCK PACKING CO—Special Packings and 
Gaskets 

GENERAL CABLE CORP—Electrical Conductors 

GENERAL ELECTRIC CO—Battery Charger, Re 
lays 


Check 


BATTERY CO--Storage 


General view of Shippingport Station 


GENERAL ELECTRIC SUPPLY CO—Miscellaneous 
Electrical Supplies 

GENERAL IONICS CORP—Resins 

GRAYBAR ELECTRIC CO INC—Electrical Sup- 
plies 

GRIFFIN WELLPOINT CORP—Wellpoints 

GRINNELL CO, INC—Small Valves, 
Hangers 

GRISCOM-RUSSELL CO—Heat 
Spray Water Coolers 

GULF OIL CORP—Turbine Oil 

HAMILL MANUFACTURING CO—Small Check 
Valves 

HAMMOND IRON WORKS—Misc 
Storage Tank 

HANOVER TOOL 
Parts 

HARNISCHFEGER—Monorail Hoists 15 Ton 

HARRIS PUMP & SUPPLY CO—Miscellaneous 
Supplies 

JOHN HARRISON CO-—Steel Fabrication 

HARTFORD ELECTRIC STEEL CASTING CO 
Large and Small Cast Parts 

HARVEY ALUMINUM SALES INC—Special Alu- 
minum Products 

HAUGHTON ELEVATOR—Elevator 

HAYNES STELLITE CO—Raw Materials and 
Fabricated Parts 

RALPH A. HELLER CO—Special Drills 

HERMETIC SEAL CORP—Seal for Stop Joints 

HIGHWAY PRODUCTS CO-—Ready Mixed 
Concrete 

HILLS-McCANNA CO—Small Valves 

HINCHLIFFE AND KEENER—Fire Brick 

HINKLE BROTHERS, INC—Underwater Lighting 
Assembly 

HOKE, INC—Small Valves 

HUNGERFORD & TERRY—Water-Treating Equip- 
ment 

F. H. HUNTER CO—Port Selector Shaft Inspec 
tion Fixture 

INDUSTRIAL INSTRUMENTS, INC—Conductivity 
Cells and Recorder 

INDUSTRIAL INSULATION, 
sulation 

INDUSTRIAL PRODUCTS CO—Misc Connectors 

INDUSTRIAL TECTONICS—Bearings 

INGERSOLL RAND CO—Pumps, Hoist and Tools 

INTERNATIONAL NICKEL CO—Nickel and 
Nickel Alloys 

JERGUSON GAGE & VALVE CO-—Liquid Level 
Indicators 

JERPBAK BAYLESS CO—Gages and Tools 

JESSOP STEEL CO—Stainless Steel Bars and 
Plates 

JOHNS MANVILLE CO—Gaskets and Packing 

JOHNSON, E. A.—Cooling Tower 

JOHNSON PUMP—Vertical Turbine Pumps 

JOHNSON SERVICE CO—Temperature Control 
System 

JORDAN ELECTRONICS CO—Radiation Survey 
Meters 

JOY MANUFACTURING CO—Connectors 

W. J. KEIST & SON, INC—Air Conditioning 
Equipment 

KELEK CO—Control Board, Waste Disposal 

O. G. KELLY & CO—Misc Fabrications 

KEPS ELECTRIC CO—Electrical Supplies 

KERITE CO—Electrical Conductors 

KETT CORP—Seal Weld Cutting Machines 

KETT TECHNICAL CENTER—Seal Weld Closure 
Cutting Machine 

KEWANEE-ROSS—Cooler 

KEYSTONE FABRICATION CO—Structural Steel 

KIELEY-MUELLER—Small Valves 

KNAPP MILLS, INC—Lead Bonding Fabricator 

KOPPERS CO—Painting, Chemicals and Plastics 

M. W. KELLOGG CO—Heat Exchanger 

KMET TOOL & MFG CO—Small Valves, Pre- 
cision Machinery 

KOLLMORGAM OPTICAL CO—Underwater Op- 
tical Equipment 

B. M. KRAMER CO—Small Valves, Fittings; Tools 

L. E. KRAUS CO—Special Drills 

KUNKLE VALVE CO—Small Valves 

KUTS ENG & CONSTRUCTION CO—Fabricated 
Stands and Racks 

KYBERNETES CORP—Temperature Monitor 


Piping 


Exchangers, 


Machinery, 


CO—Precision Machined 


INC—Thermal In 
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Oak Creek Station of Wisconsin 
Electric Power Co. uses 4 Pratt 
72” Rubber Seat Butterfly Valves 
in pump discharge service. 


MILWAUKEE...Pratt Butterfly Valves offer 


“two valves in one” for pump discharge 


Pratt Rubber Seat Butterfly Valves in pump discharge service can be 
made to open and close in synchronization with pump operation, AND 
they close drop tight—combining, in a single valve, the functions normally 
achieved by separate shutoff and check valves. The simple combination 
of disc, shaft and efficient closure provides years of dependable 
performance without maintenance problems. 


Pump discharge valves at Oak Creek Power Plant are hydraulically 

operated with oil motors. The electro-hydraulic system includes a bank of Selina Hasietodich, ase. Poses Gactaate, ond 

accumulators and complete auxiliary manual controls to permit operation Ray F. Egebrecht, Pratt Representative, 
- inspect hydraulic power supply. 

under any emergency condition. . 


Pratt pioneered the use of rubber seat butterfly valves in power plants, and 
today offers the greatest aggregate experience on butterfly valving in 
the power field. For valve design— with imagination—see Henry Pratt. 


Have you sent for your copy?...of Pratt's 40 page 

Manual of Rubber Seat Butterfly Valves. Useful—con- 

tains latest pressure drop and flow data, conversion tables, 

butterfly valve theory and application. CATALOG B-2. Interior of hydraulic control cabinet. 


lls HENRY RUBBER SEAT 
SBaswvmu butterfly Val 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, tl. Representatives in principal cities 


For more data circle 529 on Post Card 
August, 1958 49 





LADISH CO—Fittings 

LAPPE SUPPLY CO—Precision Instruments 

L & S MACHINE CO, INC—Precision Machining 

LAWRENCE PUMP CO—Sump Pumps 

LEBANON STEEL FOUNDRY—Large and Small 
Valve Parts 

LEEDS & NORTHRUP CO-—Relay Package for 
Steam Relief Systems 

LEESE & ORRIS—Tools 

LEONARD ELECTRIC MFG CO—Panel Boards 

KURT J. LESKER CO—Conductivity Cells and 
Recorder 

LEVINSON STEEL CO—Steel 

FRANK LIBUDA, INC—Mechanism Housings 
Final Machining 

LIMBACH CO—Ventilating Systems 

LINCOLN ELECTRIC CO—Welding Equipment 

LINDE AIR PRODUCTS DIVISION—Welding Ac 
cessories 

LINEAR, INC—"O” Rings 

LINK BELT CO—Water Screens 

LITTON ENGINEERING LABS—Glass 
ments 

PETER F. LOFTUS CORP—Engineering and De 
sign Services 

R. E. LOGAN AND CO—Tile 

LUKENS STEEL CO—Materials for 
Vessel 

LUMMUS CO—Feedwater Heaters 

LUNKENHEIMER CO—Small Valves 

MACHINE SHOP EQUIPMENT CO—Blanket Dis- 
assembly Tool 

MACHINE TOOLING, 
bly Tools 

MAGNAFLUX CORP—Segment Arms 

MAGNETROL, INC—Liquid Level Switches 

MANNING, MAXWELL & MOORE, INC—Small 
Valves, Pressure Gages 

MARVEL-SCHEBLER PROD DIV Borg-Warner 
Corp—Control Rod Drive Mechanism 

MASON-NEILAN REGULATOR CO—Misc Small 
Valves 

MASON, SHAVER & RHOADES—Shipping Con 
tainer Plug Tool 

MATHESON CO, INC—Special Gas and Regula- 
tors 

MAGNETIC AMPLIFIERS, 
Programming Magamps 

McALEENAN BROTHERS CO—Condensate Stor- 
age Tank 

McCREERY BROTHERS—Heating and Ventila 
tion 

W. T. McCULLOUGH—Eiectrical Supplies 

McDANIEL REFRACTORIES CO—Porcelain Prod- 
ucts 

McJUNKIN CORP—Piping 

MECHANICAL EQUIPMENT CO—Vapor Com- 
pression Evaporation Unit 

METALINE CORP—Steel Fabrication 

METALS & CONTROLS—Bi-Metals and Contacts 

MICRO-METALLIC—Filters 

MICRO SWITCH—Special Switches 

MIDVALE HEPPENSTALL—Forgings, 
and Alloy 

RAY MILLER CO—Pipe and Fittings 

MILWAUKEE CRANE & SERVICE CO—125-Ton 
Crane 

MINNEAPOLIS-HONEYWELL REGULATOR CO, 
Brown Instrument Division—Core Instrumen- 
tation Panel; Chart Recorders 

MOORE PRODUCTS—Ball Float Operated Level 
Switches 

R. MUNROE & SONS—Waolkways and Handrails 

A. B. MURRAY CO-—Stainless Pipe and Tubing 

NRD INSTRUMENT CO—Monitors and Radiation 
Detector 

NASH ENGINEERING CO—Spray Recycle and 
Stripper Bottom Pumps 

NATIONAL LEAD CO—Lead Bonding 

NATIONAL VALVE & MFG CO—Misc Fabrica- 
tions 

NAVARRO CORP—Concrete Substructure 

NEW DEPARTURE—Bearings 

NEW YORK LAB SUPPLY CO—Laboratory Sup- 
plies and Chemicals 

NORTON CO—Abrasives 

NORWOOD CONTROLS—Primary Plant Instru- 


mentation 


Instru- 


Reactor 


INC—Blanket Disassem- 


INC—Rod Limit and 


Stainless 


NUCLEAR MEASUREMENTS CORP—Beta-Gamma 
Count Rate Equipment 

CHIO INJECTOR CO—Misc Small Valves 

OHIO STEEL FOUNDRY—Castings for 18” 
Valves 

OKONITE CO—Electrical Conductors 

OWENS-CORNING FIBERGLASS CORP—Glass 
Insulation 

PACIFIC VALVE CO—Misc Small Valves 

PANELLIT, INC—Auxiliary Control Board 

PAPER PRODUCTS CO INC—Boxes, Tapes 

PEERLESS INSTRUMENT CO—Rod Position In- 
dicators 

PENN ELECTRICAL 
Panel 

PENN STATE TOOL & DIE CO—Dust Caps 

PENNSYLVANIA ALLOY MACHINING CO— 
Precision Machining 

PENNSYLVANIA DRILLING CO—Test Borings 

PENNSYLVANIA INDUSTRIAL SUPPLY—Copper 
and Aluminum 

PFAUDLER CO—Vent Condenser, Resin Charg- 
ing Tanks 

PHILADELPHIA PUMP, Div of American Meter 
Co—Hydrostatic Test Pump 

PITTSBURGH COMMERCIAL HEAT TREATING- 
Heat Treat Tubular Housings 

PITTSBURGH DES MOINES STEEL CO—Vapor 
Containers, Refueling Seals 

PITTSBURGH GAGE & SUPPLY CO—Mill Sup- 
plies 

PITTSBURGH METAL FABRICATING CO—Piping 
and Machining 

PITTSBURGH PIPING & EQUIPMENT CO—Main 
Coolant Piping 

PITTSBURGH PLATE GLASS CO—Paint and 
Glass 

PITTSBURGH STEEL CORP—Betatron Facilities 

PITTSBURGH TESTING LABORATORY—Testing 
of Weldments 

POTTER AERONAUTICAL CO—Flow Measuring 
Equipment 

POWELL VALVE 
Valves 

HENRY PRATT—48” Butterfly Valve 

PRECISION PISTON RINGS, INC—Furnish Pis- 
ton Rings 

PRECISION SHAPES INC—Machining 

PRESSURE PRODUCTS—Misc Small Valves and 
Strainers 

PROCESS ENGINEERING, INC—Hydrogen Dif- 
fusion Gage 

PROTECTOSEAL CO—Safety Equipment 

RADFORM TOOL CO—Water Thermocouple Lift- 
ing Bail 

RADIATION INSTRUMENT DEVELOPMENT 
LABORATORY—Detector Instrumentation 

RADIO CORPORATION OF AMERICA—Closed 
Circuit TV Equipment 

RADIO PARTS COMPANY, INC—Misc Electronic 
Equipment 

RAMSAY PUMP & SUPPLY CO—Misc Small 
Pumps 

H. E. RANSFORD CO—AMisc Instrumentation 

RELIANCE ELECTRIC & ENG CO—Pumps and 
Electrical Equipment 

REPUBLIC FLOW METER CO—Control Equipment 

REPUBLIC MFG CO—Miscellaneous Small Valves 

REYNOLDS MANUFACTURING CO—Fabricaoting 

R. & I. E. CO—138-kv Disconnect Switches 

RIEGER IRON & WIRE WORKS—Hand Rail 

RITTER ENGINEERING CO—Blanket Disassem- 
bly Stand 

ROCHESTER MFG CO—Misc Thermometers 

ROSS HEAT EXCHANGERS—Heat Exchangers 

J. A. ROEBLING CO—Slings 

ROME CABLE CORP—Electrical Conductors 

ROSS ENTERPRISES—Steel Fabrication 

J. T. RYERSON & SON INC—Mill Supplies, 
Steels, Pipe 

R. P. & C. VALVE DIV—Valves 

S. & Z. TOOL & DIE CO—Water Jacket Stamp- 
ings 

SARCO CO—Float Traps 

SAVILLE & CO—Special Drills, Taps, and Dies 

SCHUTTE & KOERTING CO—Misc Small Valves 

SCHWARTZ BORING COMPANY—Machining of 
Orifice Housings 

SCHWARTZ MACHINE CO—Misc Machining 


CO—Rod Programming 


CO—Miscellaneous Small 


SCOTT BROWN CORP—Machining Seed Cluster 
Details 

SHAND & JURS—Water Tank Liquid Level Con- 
trol 

SHARPSVILLE STEEL PROD CO—Steel 

SHEFFIELD CORP—Plug Gages 

SHIELDS RUBBER CO—’O” Rings 

SKF INDUSTRIES—Bearings 

S. MORGAN SMITH CO—Machining of Core 

SOUTHERN WELDING & MACHINE CO—Test 
Rig 

SPECIALTY STEEL PRODUCTS—Jig Support 
and Dismantling Table 

STANDARD METAL PRODUCTS CO—Stairways 

STEEL BILT CONST CO—Stee! Partitions 

STONE & WEBSTER ENG CORP—Engineering 
Consulting Service 

STROHOCKER INC—Fabricating 

SUPERIOR TUBE CO—Special Tubing 

SUPERIOR WELDING CO—Incinerator and Ash 
Slurry Tanks 

SWARTWOUT CO 
Waste Disposal 

TARGET ROCK CORP—Seal 
Machine 

TARK LINING CORP—Trellis and Access Lad 
der Assembly 

TAYLOR FORGE & PIPE WORKS—Fittings 

THERMO ELECTRIC CO—Thermocouples and 
Wells 

THOMPSON PRODUCTS INC—Mechanisms 

TIGERMAN ENGINEERING CO—Annunciators 

TOWMOTOR CORP—Storeroom Equipment 

TRACERLAB, INC—Mobile Air Monitor Units 

TRI STATE MACHINERY CO—Machinery 

TUBE TURNS, Div of National Cylinder Gas Co 
—Specialized Tubing 

C. A. TURNER, INC—Small Yale Crane 

UNISTRUT PITTSBURGH SERVICE—Hangers and 
Supports 

UNITED SHOE MACHINERY CORP—Fuel Ele 
ment Extraction Tools 

UNIVERSAL DELTA—Identification Painting 

U. S. STEEL CORP—General Steel Products 

U. S. STEEL SUPPLY—Reinforcing Rods 

U. S. TOOL & DIE COMPANY, INC—Misc Preci 
sion Machinery 

VAPOR RECOVERY SYSTEMS CO—Misc Small 
Valves 

VICKERS ELECTRIC DIV, Vickers, Inc 
Level Magamps 

VICTOREEN INSTRUMENTS—Count Rate Meters 

VITRO ENGINEERING CO—Lattice Test Loop 

VULCAN MACHINE CO—Misc Precision Ma 
chinery 

WALL COLMONOY CORP—Special Brazing 

WALWORTH CO—Misc Small Valves 

WARREN CORP—Fuel Storage Racks 

WARREN-EHRET—Roofing 

WASHINGTON TOOL & MACHINE CO—Fuel 
Port Seal Lip Mock-Up 

WEDIN CORP—Lead Screws and Spline Shafts 

WESTINGHOUSE ELECTRIC CORP—Turbine- 
Generator, Condenser and Pumps, Switch 
gear, Transformer, Control Centers 

WESTINGHOUSE ELECTRIC CORP—Valves, in- 
strumentation, Electrical Equipment, etc 

WESTINGHOUSE ELECT SUPPLY CO—Misc 
Electrical Supplies 

WHITNEY TOOL & DIE CO 
Caps 

E. L. WIEGAND CO—Pressurizer Heaters 

WILLIAMS & CO INC—Misc Metals, Inconel, 
Stainless, Carbon, Fitting 

WOLF & MANN MFG CO—Control Panel 

WORTHINGTON CORP—Centrifugal Pumps 

YARNALL-WARING CO-—Misc Strainers 

ZALLEA BROTHERS—Bellows for Reactor Vessel 
Filter 

ZURN—Strainers 


Tanks 


Instrument Package for 


Weld Cutting 


Nuclear 


Instrument Well 
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Speedy coal handling 


for a New York 
subway power plant 


The power station of the New York Transit 
Authority at 74th Street and East River has 
installed two new Mead-Morrison Coal Un- 
loading Towers as part of its extensive 
modernization program to increase subway 
power. Because of their prominent position 
alongside the East River Drive, the towers 
were specially designed by Mead-Morrison 
to meet aesthetic standards as well as to in- 
clude the most modern features for efficient 
operation, 

With an average cycle rate of 351/, sec- 
onds, each of the two towers has a free 
digging rate of 450 long tons of slack coal 
per hour. The runway paralleling the East 
River will allow 300 ft of travel of the 
towers, permitting two 2,000-ton barges to 
be unloaded at the same time. Each tower 
is equipped with a Mead-Morrison Grab 
Bucket weighing 11,000 Ibs and with a ca- 
pacity of 5 tons of coal. 





Bulletins and further 
information on 
Mead-Morrison Towers, 
Bridges and Grab Buckets 
will be sent on request. 











MEAD-MORRISON 


Division of McKIERNAN-TERRY CORPORATION: Manufacturing Engineers 


HARRISON, NEW JERSEY 
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A new type of 
industrial smokestack 
by Van-Packer 


Outlasts steel stacks, costs no more 


Won’‘t corrode — The Van-Packer industrial smokestack is 
made of centrifugally-cast 3-foot refractory sections that will 
far outlast a steel stack. An aluminum jacket encases each 
section and eliminates maintenance. 


Economical — The Van-Packer costs no more than a steel 
stack; 2/3rds less than a brick stack. Easy installation, savings 
on mainte nance, and long life results in further savings. Pro- 
vides high draft equal to that of a comparable brick stack. 


Van-Packer Stack with Standard Sections 
handles boilers and furnaces efficiently. 
Can be superimposed or floor supported. 


Van-Packer rarrasaicareo Gita elk 


Installing this stack is quick and easy. 
Three-foot sections are simply cemented 
atop one another with acidproof cement. 


Van-Packer Company e Division of The Flintkote Company 
P. 0. Box No. 306, Bettendorf, lowa @ Phone: East Moline, ill. 3-5288 


For boilers or incinerators — Van-Packer stacks can be in- 
stalled inside or outside to handle boilers, furnaces or incin- 
erators. Comes in seven diameters from 10-inch ID to 30-inch 
ID. Handles all fuels. 


Available nationwide—Van-Packer Stack is available through 
local Van-Packer Jobbers and Special Representatives. See 

“Chimneys — Prefabricated” in Yellow Pages, or write Van- 
Packer for Bulletin IS-32-59, 


Van-Packer Stack with Hi-Temp Bastions 
handles industrial incinerators with con- 
tinuous flue gas temperatures of 2000° F. 
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THERE’S 


oo, 


UALITY ; 


... AMERICA’S MOST WIDELY USED 
SHAFT-MOUNTED SPEED REDUCER 


IN TORQUE-ARM 


ed 


Extreme ruggedness and top quality are 
built into every detail of the Dodge 
Torque-Arm Speed Reducer—from the 
specially heat treated helical steel gears 
to the corrosion resistant semisteel hous- 
ing. Broad demand has made it neces- 
sary to add sizes until today Torque-Arm 
is America’s most complete (and most 
widely used) line of shaft-mounted speed 
reducers. Capacities range from | to 100 
hp; output speeds from 12 to 378 rpm. 

Torque-Arm is mounted on the driven 
shaft, in any vertical or horizontal posi- 


tion. It is anchored by the torque-arm 
fastened to any fixed object. No need 
for foundation, flexible coupling, sliding 
base. No lining up difficulties. The unit is 
driven through any V-belt drive. Savings 
up to 1/3 are possible and Torque-Arm’s 
efficiency is high. It delivers 97% effi- 
ciency in double reduction models; and 
almost 99% in single! 

Ask you local Dodge Distributor — or 
write us for bulletin. 
DODGE MANUFACTURING CORPORATION 

6400 Union Street, Mishawaka, Indiana 


CALL THE TRANSMISSIONEER 
— your local Dodge Distributor. Factory 
trained by Dodge, he can give you valu- 
able help on new, cost-saving methods. 
Look in the white pages of your telephone 
directory for ‘Dodge Transmissioneer.”’ 


of Mishawaka, Ind. 
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INSULA 


UNARCO UNIBESTOS®, the You know UNARCO, but are you cashing-in on every 
yarns ‘nee re way in which UNARCO can serve you so well? A quick 
UNARCO Calcium Silicate Pipe look at the list may point out products you somehow have 
Covering and Block overlooked, yet all are famous in their fields for progress 
UNARCO 8% Magnesia Pipe and performance. 

Covering and Block 
UNARCO Mineral Fiber Block 
UNARCO Slip-On Insulation 
UNARCO Wrap-On Insulation 
UNARCO Lace-On Insulation 


With such broad scope and variety, and because no other 
source supplies so many different types of pipe insula- 
tions, UNARCO skill and experience mean reliable 
beeen Teubine Cantata know-how in unbiased recommendations. Over 30 years 

ow of specialization is yours when you look to UNARCO! 
UNARCO Specially Fabricated 


Insulations 


UNARCO Insulating and Finishing Please indicate products or service intended 
Cements when requesting informative literature. 


UNARCO Protective Mastic 
Coatings 


Sonpenne Acheson ventas UNION ASBESTOS & RUBBER COMPANY 
UNARCO Packing and Gasketing 1111 West Perry Street, Bloomington, Illinois 
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You can't buy t 


Better Designed 


Behind this Erie City “FT” package 
unit is the manufacturing skill and engi- 
neering know-how acquired through 
more than a century of producing large, 
high pressure, water tube and fire tube 
industrial power boilers. 

The “FT” has five full square feet of 
heating surface (ASME basis) per de- 
veloped horsepower. The 3-pass design 
places the gas vent at the rear where it 
belongs. Carefully proportioned gas 
areas through three lengths of the boiler 
take into consideration reduced gas 
volume as heat is being rapidly absorbed 
by the surrounding water. The “FT’”’ is 
a pressurized unit using forced draft to 
provide precise control of excess air and 
CO, — no leakage of outside air into the 
combustion chamber is going to lower 
the efficiency. 


For the quality fire tube package ‘‘FT”’ 


Better Built 


The same modern shop practices and 
quality workmanship used on our largest 
power boilers are used on these package 
fire tube steam generators. Every “FT” 
is of welded construction, stress relieved 
and X-rayed as part of the quality built 
into this unit. The ‘‘FT”’ is built for easy 
installation and complete accessibility. 
A full length, rigid, all welded structural 
steel base carries the entire package unit, 
permitting quick and easy installation 
anywhere without the use of skids and 
without excavation or foundation work. 
The front and rear heads are constructed 
of insulated, sectional panels for com- 
plete accessibility to the tubes and com- 
bustion chambers. 

Every Erie City ‘““FT”’ is built to high- 
est quality — not down to a price. 


Better Serviced 


Every ‘“‘FT”’ is designed, built, assem- 
bled, piped, wired and Factory Fire 
Tested by Erie City Iron Works. A 
complete package steam generator ready 
to go to work when it reaches the cus- 
tomer’s plant. 

A factory trained Erie City field 
service engineer will supervise the initial 
start-up and will instruct the operating 
personnel in the proper operation of the 
unit. This feature of using factory 
trained service engineers plus Factory 
Fire Testing results in a correctly ad- 
justed, efficient steam generator. 

Investigate all the advantages of the 
Erie City ‘““FT”’ package fire tube. Cata- 
log literature is available and an Erie 
City District Sales Agent will be pleased 
to show you an “‘FT”’ in operation. 


write for Catalog 5682-H 


ERIE CITY IRON WORKS: 2xcz Pennsylrania 


* WASTE HEAT BOILERS 
OIL and GAS BURNERS + STOKERS = PULVERIZERS 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS «+ AIR PREHEATERS 
FIRE and WATER TUBE PACKAGE BOILERS > 


For more data circle 534 on Post Card 


55 





Cbs¢é/° \DLERS 


FOR 
BELT CONVEYORS 


LONGEST SERVICE 
LOWEST MAINTENANCE 


WEBSTER Idlers are strictly high quality—designed and built, not 
to meet a price, but to operate with utmost efficiency and lowest 
possible power and maintenance requirements under the most 
severe service. 


Rolls are easily removed as a unit. Rounded edges provide positive 
lock for malleable ends and protect the belt. Supporting brackets 
are rugged malleable iron. Strong, rigid, self-cleaning steel base 
provides permanent roll alignment. 


Oversize Timken tapered roller bearings assure smooth, depend- 
able operation and long service. Strong steel inner tube gives 
rigid support to the roll ends and provides grease reservoir for 
bearings. Positive grease retention is obtained through a combi- 


Above photos show a portion of conveyor nation of labyrinth and felt seals. 


system at Philip Sporn Station of American > ; 
No single component will prove so helpful as WEBSTER Idlers in 


the efficient operation of your conveyor system—let us figure on 
your requirements. We have 82 years of experience in designing, 
building, and erecting complete conveyor systems. 


saglim:e WEBSTER MANUFACTURING, INC. 
Dept. PE-88, Tiffin, Ohio, U.S.A. 


Offices in All Principal Cities 


Gas and Electric Service, Graham, West Vir- 
ginia. Conveyors are equipped with Webster 
Idlers 


Z| SINCE 1876 
ANDLING eames oe 


— 
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D 142,560 £+ 


Tubing enough to top U.S.A.F. 
altitude record by 3.1 miles 


Wieseleenas 


—s 


(By TO END, MONEL* NICKEL-COPPER ALLOY TUBES 
IN AN EASTERN POWER COMPANY'S TWO NEW FEEDWATER 
HEATERS WOULD REACH 27 MILES ABOVE SEA LEVEL-OVER 
3 MILES HIGHER THAN THE UNOFFICIAL ALTITUDE 
RECORD FOR POWERED AIRCRAFT...7 MILES ABOVE THE 
NEW RECORD FOR BALLOONS. THE HIGH STRENGTH OF 
CORROSION-RESISTING MONEL ALLOY PERMITS USE 
OF RELATIVELY LIGHT !7-GAUGE TUBING IN HANDLING 
FEEDWATER AT PRESSURES OVER 2000 PSI AND BLEED STEAM 
TEMPERATURES UP TO 820°F...SPEEDS HEAT TRANSFER. 


hey melelen ao 


¥ } 

{ Secret of 

| seal-less pump: 
the metal that 


acts like air 


X 7) 
S[Jwo “CANS ONE WITHIN ‘THE OTHER, ISOLATE STATOR 
AND ROTOR OF THIS LEAK-PROOF SEAL-LESS PUMP 
FROM CIRCULATING FLUIDS."CANS"ARE MADE OF 
INCONEL® NICKEL-CHROMIUM ALLOY. MAGNETICALLY, 
\.  INCONEL ALLOY BEHAVES LIKE THE AIR GAP /”: 
IN AN ORDINARY ELECTRIC MOTOR,CREATES #2: 7 
mS NO MEASURABLE INTERFERENCE WITH _ 
Ey MAGNETIC FLLUX...HAS NO EFFECT 
ON MOTOR EFFICIENCY. 


STUMPED BY A METAL PROBLEM? 


HAPS GETTING TOGETHER WITH INCO/S 


Trumpet valve cycles up 70 
8 times per second in 


‘Flight of the Bumble Bee” 


IRST COUSINS TO INDUSTRIAL 
COMPRESSED AIR VALVES, 
¢——~ /& TRUMPET VALVES MUST RESPOND TO 
~~ JB) HIGH SPEED FINGERING.TO PREVENT 
Kg STICKING, WEAR AND CORROSION— 
\9) ENEMIES OF TRUMPET AND 
INDUSTRIAL VALVES ALIKE-A FAMOUS 
MANUFACTURER MAKES VALVE 
PISTONS FOR HIS TRUMPETS OF 
MONEL* NICKEL"COPPER ALLOY. 
CORROSION-AND-WEAR RESISTANT 
MONEL ALLOY IS READILY 
MACHINED, BRAZABLE AND 
TAKES A HIGHLY 
POLISHED FINISH. 





MECHANICAL ENGINEERING SECTION 
WILL HELP YOU COME UP WITH AN ANSWER. 
FOR A PRELIMINARY BRIEFING, WRITE 

Department PE 
FOR INCO BULLETINS COVERING 
ENGINEERING PROPERTIES OF INCONEL* 
AND INCONEL‘X’* ALLOYS AND MONEL* 
AND *K’ MONEL*ALLOYS. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street A New York 5, N. Y. 
ANCO, Nickel Alloys 


*Roegistered trademark 
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Leading firms 
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Two pressure-balanced Sola-Flex joints 
permit axial expansion with balanced thrust 


TWO OF THESE GIANT pressure-balanced 
Sola-Flex expansion joints permit axial 
expansion with balanced thrust due to 
internal pressure on a 225,000-kw Gen 
eral Electric steam turbine-generator 

Part of Solar’s new ring-supported line 

the joints provide higher working pres 
sures, lower stress, longer flexing lif 

They represent another important ex- 
ample of why forty of America’s fifty 


largest businesses rely on Sola-Flex ex- 


pansion joints to help solve difficult 
piping problems. 

Solar manufactures the most com- 
prehensive line of expansion joints in 
the world. They are made from a wide 
variety of stainless and high-tempera- 
ture alloys in a complete range of sizes, 
from % in. to 35 ft. in diameter. Tem- 
peratures range from — 320F to 1200F, 
pressures from complete vacuum to 
600 psi and up. And rugged, economi- 
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cal Sola-Flex expansion joints can be 
“in service” 1 to 4 weeks after order! 

A new pamphlet describes Solar’s 
complete line of Sola-Flex expansion 
joints. Write for it to Dept. F-49, Solar 
Aircraft Company, San Diego 12, Calif. 





SOLAR 


AIRCRAFT COMPANY 














One Block Insulation that gives you 
THOM OCA Cee }=BALDWIN-HILL 


MONO-BLOCK’ 


Ducts and housings on two 560,000 
lb. per hr. boilers, operated by a large 
Taconite producer in Minnesota, 
were insulated with B-H Mono- 
Block (effective to 1700° F) by sim- 
ple, standardized methods which per- 
mitted minimum application cost. 
The light weight of Mono-Block as 
well as its ease of cutting holes for 
tie wires and shaping to conform to 
surface irregularities facilitated the 
special insulating treatment of duct 
flanges and stiffeners. For a finish 
coat, B-H No. 1 Insulating Cement 
was used. 

B-H No. 1 


INSULATING CEMEN 
Pram 

Wire mesh ‘ 

B-H MONO-BLOCK FP 

(some thickness ; pi 


os on duct) Construction 


for expansion 


Cover piote ——— 








Sliding connection 
no bond 





Duct Expansion Joint 


An interesting application of Mono- 
Block is on the expansion joints 
where movement will exceed 3”. 
Block was applied to two independ- 
ent sections capable of sliding with 
respect to each other. 


“| Sa 

<< 

For more information on 

B-H Mono-Block, B-H No. 1 

208 Breunig Ave., Trenton 2, N. J. Insulating Cement and other 

B-H_ Insulations, write for 

Kalamazoo, Mich. . . . Huntington, Ind. . . . Temple, Tex. catalog or see it in Sweet's 
Plant Engineering File. 
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This “Movement” 


is Centered 


The rotary movement in Ashcroft Duragauges has a geared center shaft on which 
the pointer is mounted. When pressure flexes the Bourdon tube, the pointer is 
always positively positioned. You can rely on the Duragauge for precise accuracy 
in measuring pressure no matter how severe the conditions of service. 

Correct calibration is guaranteed: the one-piece link between movement and 
Bourdon tube prevents slippage or parting under tension. Recalibration is easy 
from front or rear. Universal adjustability permits uni- 
formly graduated dials. 

You can order Ashcroft Duragauges with all-stainless- 
steel movement or stainless steel with nylon bearings and 
pinion gear. A complete choice of Bourdon tube materials, 
pressure ranges, dial sizes and case designs and materials 
is available. Your industrial supply distributor will gladly 
help you select the best combination for your requirements. Ashcroft Duragauge in 
So, be certain of highest sustained accuracy, durability and Alumalife® case—a life- 


f time case made of spe- 
economy — specify Ashcroft Duragauges. cial aluminum alloy. 


MAXWELL ASHCROFT PRESSURE GAUGES 


M A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 


MANNING 
INI INOON 9 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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a Stainless-clad surface 
stays new—keeps 
coal flowing through 
bunker noses, hoppers 


The corrosion resistant surface of Lukens clad steel 
stays new. Sliding coal actually polishes its surface, 
keeps it smooth. Costly hangups are cut to a mini- 
mum. And clad steel’s durability in bunker noses, 
chutes, hoppers and spreaders is proved by installa- 
tions 10 years old which show no measurable wear. 

Lukens clad steel is not a lining but a solid plate 

one side corrosion resistant stainless steel perma- 
nently bonded over all to a rugged backing steel. 

With clad steel you are assured of ready fabrica- 
tion, reduced maintenance, freedom from down time, 
and easy modification. And Lukens will help you 
and your fabricator select the proper types and 
gages to meet your needs. 

Bulletin 740 will give you performance facts and 
production information. Send in the coupon and, if 
you wish, write for the names of experienced coal 
handling equipment builders. Lukens Steel Com- 
pany, Coatesville, Pennsylvania. 








Helping industry choose steels 
that fit the job 


GET THIS BOOKLET TODAY! 


Manager, Marketing Service 
LUKENS STEEL COMPANY 
136 Lukens Building, Coatesville, Pa. 


Please send me a free copy of your 16-page booklet, “Stain- 
less-Clad Steel for Coal Handling.” 


NAME 

TITLE 

COMPANY 
STREET ADDRESS 


in i ap i ln ts aco 
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servicing the new 
YARWAY COLOR-PORT 


IS easy 








as 


























Remove four cap screws and lift 
off cover assembly (held in right 
hand). Install new port assembly 
(glass-mica-gasket, shown in left 


Tighten down four Allen cap 
screws with standard wrench (no 
torque wrench required) 


Re-install complete cover assem- 
bly. Sealing gasket automatically 
seats in gasket groove in body. 


hand) in cover. This port assembly 
is part of the complete cover 


assembly 


New Yarway Color-Port Boiler Water Level Gages (for pressures to 3000 
psi.) offer not only this new ease of maintenance but insure brilliant red 
and green readings of steam and water. 


For full details, write for Yarway Bulletin WG-1814, 


YARNALL-WARING COMPANY, 100 Mermaid Ave., Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


GO 7. WITH CONFIDENCE 
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Power Engineering’s Monthly Probe of Power Facts 


Stoker coke produced by a continuous process in conjunction with steam generation 
is reported by Island Creek Coal Co. Coking coal is fed continuously to a traveling- 
grate stoker operated at about double its normal speed. By control of air admission, 
volatile matter in the coal is burned to provide heat for coking and to raise steam, 
while most of the fixed carbon in the coal is recovered in the form of small-sized, 


porous, high-temperature coke 





New factor in today’s power-making scene is ultra-pure water. Prime demand of 
nuclear power plants is feedwater purity measured in parts per billion instead of the 
usual ppm. It’s a stringent requirement. For why and how, see W. A. Homer's article 


in ATOMICS, page 42 of this issue. 





Nation's first steam turbine-driven generator with water-cooled stator windings 
is being built by General Electric. This design principle makes possible generator 
ratings conceivably as high as 1,000,000 kva. G-E’s first use of water-cooling is in the 
265,000-kva generators of a 450,000-kw, cross-compound steam turbine-generator 
unit for Philip Sporn Plant of the American Electric Power system, in W. Virginia. 





Another “‘first’’ — a power transformer cooled and insulated by vapor or gas. It 
was energized the other day by Baltimore Gas and Electric Co at their Havre de Grace 
substation. Built by Westinghouse, the new unit is based on the use of fluorocarbons. 
Fluorocarbon liquid is distributed over the transformer coils and core by a pumping 
arrangement. Liquid vaporizes, absorbing heat of vaporization. Hot vapors then enter 
a cooling system in which the heat is removed and the vapor condenses back into a 


liquid, completing the heat transfer cycle. 





Argument is that over-all cycle efficiency can be increased by including a gas tur- 
bine and using supercharged boiler with a new steam turbine installation. Also, water 
requirements and size of condenser are reduced; so is the size of many auxiliaries. Just 
how much — and for the ins and outs of the combined cycle approach generally 
see J. O. Stephens’ article, page 97 





New method for applying pure polyethylene to steel surfaces has been developed 
by Tank Lining Corp. Method preserves the plastic’s excellent resistance to the cor- 
rosive attack of many chemicals. Expect to see it as a successful lining material for 
valves, tanks and pipe. 





Extra high voltage — it’s the key to power system development in Europe, where 
demand for electricity is increasing in every country; and it has begun, inevitably, 
to influence the shape of things to come in American electrical power transmission. 
Systems are now operating at 380 to 420-kv in Sweden, the USSR, Germany and 
France. The USSR is planning for transmission at 800-kv direct current. In the U. S. 
and Canada, use of 345-kv and 360-kv is rapidly developing. For a comprehensive 
world view of electrical power systems today, turn to the special report in this issue, 
pages C-1 to C-12. This is an account of the meetings held by CIGRE in Paris, France, 
in June. It was written for you by Power ENocingERING’s Editor, Chester R. Earle, 
who flew to France for the purpose. 





Fig. 1. 


View of mill, power plant right center. Note self- 
unloading coc! vessel and coal storage pile. Water intake 


and pump house is near vessel's stern. Power plant supplies 
electric power, process steam and water, compressed air 


New Abitibi Mill Makes the Most of 
Process Steam for Power 


Power plant for new hardboard mill in Michigan burns wood waste 
as well as coal. Boilers supply both superheated steam for by- 
product power and saturated process steam simultaneously, latter 
on varying demand; utility tie-in; condenser cooling water to process 


By EDWARD H. BARRY * 
Pa PLANT serving Abitibi 


Corporation’s new mill at Alpena, 
Michigan, is a good example of the 
methods used in coping with the 
steam and power plant design prob- 
lems of a manufacturing industry. 

The mill manufactures insulation 
board and hardboard from wood 
pulp. It is a completely integrated 
operation, starting with the pulp- 
wood logs and ending with the fin- 
ished products. Accordingly, there 
are requirements for electric power, 
process steam, compressed air and 
process water, all supplied by the 
steam power plant. 

Early studies showed clearly the 
economic feasibility of generating a 
substantial block of power as a by- 
product of the use of process steam. 
However, the predicted demands for 
steam were of such a nature that it 
was apparent that not all of such 
steam could be used for power gener- 
ation prior to its use in the process. 

For example, one of the board 
presses requires saturated steam at 
temperatures of up to 500 F, for heat- 
ing the multiple platens. The corre- 
sponding steam pressure is up to 750 
psi. Saturated steam is also used in 


the pulp digesters at variable pres- 
sures up to 200 psi and in the screen- 
back press at 200 psi. These particu- 
lar steam consumers have two char- 
acteristics in common. The steam 
must carry little, if any, superheat 
and the consumption is cyclic, with 
wide variations in rate from zero to 
high peak values. 


Steam Conditions 

Pressure of 750 psi is obviously too 
high to be considered practical, un- 
der the prevailing conditions, as a 
turbine extraction or exhaust pres- 
sure. Steam used in the screen-back 
press and in the digesters is suitable 
for extraction as far as pressures are 
concerned, but the swings in demand 
constitute a condition that makes it 
undesirable to draw steam from this 
point for that use. The swings are 
not only individually large and sud- 
den, but they integrate to extremely 
large variations when the peak de- 
mands of the several consumers coin- 
cide during their operating cycles. 

Because of these considerations, 
the process steam was divided into 
two classifications, in one of which it 
is unsuitable for extraction. Steam 
in the second category is used at 
relatively low pressures and uniform 


rates. Studies indicated the economy 
of generating power with both ex- 
tracted and condensed steam. 

Final selection was a 6250-kw, 
automatic extraction-condensing tur- 
bine generator to operate with steam 
at 850 psi, 825 F. Extraction is at a 
controlled pressure of 300 psi. Con- 
denser proved to be economical, 
principally because of the compara- 
tively large requirements of the mill 
for warm process water, which could 
be used initially for condenser cool- 
ing. Turbine generator normally 
operates at base load running in 
parallel with power purchased from 
the local public utility. 

Steam is generated in two coal- 
fired and process waste-fired boilers, 
each equipped with continuous ash 
discharge spreader stoker and pneu- 
matic waste fuel feeders. Waste fuel 
consists of hogged wood bark and 
fabricating trim. The latter, being 
light and dry, is conveyed pneumati- 
cally over a distance of several hun- 
dred feet from the mill to live bottom 
bins in the boiler house. 

Bark is transported from the bark- 
er house to a hopper adjacent to the 
boiler house. It is then conveyed by 
elevator and horizontal conveyor to 
the same waste fuel bins. Coal is 
received in_ self-unloading boats, 
spread over an outdoor storage pile 
and reclaimed by a belt conveyor, 
crusher, bucket elevator and distribu- 
ting conveyor above the station coal 
bunkers. 

Boilers are with 


each equipped 


*Stone & Webster Engineering Corp 
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water-cooled furnace, superheater 
and economizer. Each boiler is also 
served by single forced and induced 
draft fans, overfire air fan, fly ash 
collector, fly ash return system and 
furnace ash removal system. Single 
stack serves both boilers. 

Unusual feature of the boilers is 
the provision for removing both sat- 
urated and superheated steam simul- 
taneously. Ability to remove satu- 
rated process steam directly from 
the boiler steam drums reduces the 
amount of required desuperheating 
and thus permits the limited use of 
spray-type desuperheaters using boil- 
er feedwater as the cooling medium. 
Automatic regulators maintain a 
safe ratio between the flows of satu- 
rated and superheated steam in or- 
der to protect the superheaters 
against overheating. 

Boiler feed system consists of a 
deaerating feedwater heater, two full 
capacity boiler feed pumps and an 
automatic feedwater regulator at 
each boiler. Mill condensate returns, 
as well as turbine condensate, are 
pumped to the deaerating heater, 
which also receives softened make-up 
water as required. This heater also 
receives flash steam from the con- 
tinuous blowdown system and, as 
required, steam extracted from the 
turbine. 

Furnace ash is conveyed to an 
outdoor storage silo by means of a 
steam-pneumatic ash handling sys- 
tem. Ash is discharged from the silo 
into trucks by way of a dustless un- 
loader. 
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Raw boiler make-up water, origi- 
nating in Thunder Bay River, is 
treated by a process employing a 
hot-lime reaction tank and sodium 
zeolite softeners. As a secondary treat- 
ment, morpholine and sodium sulfite 
solutions are added to the feedwater 
at the suction of the boiler feed 
pumps in order to control the action 
of dissolved oxygen and carbon diox- 
ide. A tertiary treatment consists of 
the addition of a disodium phosphate 
solution directly to the boiler water. 


Fly Ash Injection 

An interesting feature of the fuel- 
burning equipment is the method of 
returning collected fly ash to the fur- 
naces in order to recover and burn 
the combustibles. Instead of injecting 
the fly ash into the furnace with con- 
ventional high velocity injection noz- 
zles, the fly ash is deposited by grav- 
ity on the rear portion of the for- 
wardly moving grates. 

Fly ash, which accumulates in the 
hoppers under the dust collector, is 
removed by pneumatic vacuum noz- 
zles and transferred to a group of 
small cyclones mounted outside the 
rear furnace wall and immediately 
above the projecting rear portion of 
the grate. Excess transport air is re- 
lieved into the main collector and the 
separated ash flows continuously by 
gravity from these cyclones to the 
grate. As the grate moves forward, 
fresh coal, which is thrown to the 
rear of the grate, tends to blanket the 
layer of fly ash and prevent, it from 
being blown into the furnace proper. 


Fig. 2. Control board for the 6250-kw 
automatic extraction-condensing _ tur- 
bine generator (850 psi and 825 F) 


Fig. 3. Turbine generator, showing 
main and extraction governors. Oper- 
ates at base load running in parallel 
with purchased power. Extraction is 
at a controlled pressure of 300 psi 


Fig. 4. Front view of one of the bcil- 
ers, showing spreader stoker. Waste 
fuel feeders, invisible here, are located 


behind non-segregcting coal spout 


It is expected that this method 
of returning fly ash to the furnace will 
reduce the erosive effect of fly ash 
on boiler surfaces, due to the lower 
dust loading of the combustion gases, 
will reduce the unburned carbon loss 
and will reduce slag formation on the 
furnace refractories, especially on the 
front wall. 


Centralized Control 
Control of the two boilers is cen- 
tralized at an instrument and con- 
trol panel. Combustion control is 
fully automatic except for the feeding 
of the waste fuels. 





An automatic oxygen controller 
at each boiler, sensitive to oxygen in 
the exit gases, applies a corrective 
impulse to the fuel-air ratio controller. 
This type of control was adopted 
since the optimum fuel-air ratio is 
not constant because of the varying 
proportions of the two waste fuels 
and the unpredictable rates at which 
they are fed. These instruments indi- 
cate and record also the percentage 
of combustibles in the gases. 

As mentioned above, automatic 
controls are provided at each boiler 
to prevent the withdrawal of exces- 
sive amounts of 900 psi saturated 
steam taken directly from the steam 
drums. Such withdrawals automati- 
cally cause an increase in coal-feeding 
rates which, if not accompanied by 
a corresponding demand for super- 
heated steam, would result in over- 
heating the superheater. 

Metering orifice on the regulating 
valve operated by a pneumatic dia- 
phragm is installed in the saturated 
steam lead from each boiler. Flow 
through each superheater is also 
metered. Differential pressures across 
each pair of orifices are combined in 
a ratio controller which transmits a 
controlled air pressure proportional 
to the amount of departure from the 
flow ratio. Pressure is applied to the 
diaphragm of the regulator valve. 

An overriding third element of the 


control, which is sensitive to super- 
heated steam temperature, corrects 
the control air pressure to restrict 
further the flow of saturated steam 
when the superheated steam tempera- 
ture exceeds a preset maximum. Any 
deficiency in the supply of saturated 
steam to consumers is made up by 
superheated steam taken from make- 
up valve and spray desuperheater. 
Thermodynamic properties of 900- 
psi saturated steam are such that in 
passing through a pressure-reducing 
valve, partial condensation of the 
steam occurs until the pressure has 
been reduced to approximately 100 
psi. Effect of this is that a relatively 
small amount of desuperheating wa- 
ter is required when superheated 
make-up steam is fed into the satu- 
rated steam line running to the mill. 
As is frequently the case in indus- 
trial power plant practice, the steam 
plant at Alpena must supply exceed- 
ingly variable process steam de- 
mands. In doing so, it must operate 
with relatively large amounts of 
adequately conditioned boiler make- 
up water. In addition, it must burn 
the waste fuels as they are received. 
Turbine room is of conventional 
design and except for the method of 
handling the condenser cooling water, 
presented no unusual engineering 
problems. As stated before, the mill 
process water is taken from the dis- 


charge of the condenser system. 

At the present time, the mill re 
quires about one-half the amount of 
water passing through the condenser. 
An intake structure and pump house 
are located at the river bank. Water 
enters the suction well through racks 
and a traveling screen. Pump house 
contains a fire and jockey pump, two 
circulating water pumps and a screen 
wash pump. 

All water, except that in the fire 
system, is pumped to the turbine 
condenser which discharges into an 
open seal and transfer well located 
in the turbine room below ground 
level. Vertical process water pumps 
supply water to the mill from the 
seal well. Circulating water piping 
has been arranged so that the con- 
denser may be bypassed if necessary. 
Because the quantity of the cooling 
water normally exceeds the process 
water requirements, an overflow has 
been provided on the seal well which 
drains by gravity to the river. 

All process water is chlorinated 
continuously. In addition, chlorine 
solution is fed intermittently to the 
condenser cooling water at predeter- 
mined intervals on an automatically 
timed cycle. Purpose of such feeding 
is to control slime in the condenser. 
The power plant supplies both service 
compressed air and instrument air for 
the entire mill. THE END 


Comparing Costs of Mixed-Bed and 4-Bed Demineralizers 


WHEN IT BECAME necessary to 
install additional demineralizing ca- 
pacity at its Huntley Station, Ni- 
agara Mohawk Power Co selected a 
four-bed system, since it was felt 
that the effluent quality would be 
equally satisfactory to the existing 
mixed-bed system, plus advantages 
in operating and maintenance. 

The mixed-bed and four-bed de- 
mineralizers are each designed to han- 
dle 80 gpm, and each treats water 
from the Niagara River, after passage 
through separate but identical pre- 
treatment systems. 

Installed cost of the mixed-bed 
system, including the pretreatment 
plant, was $84,600, of which $41,885 
was for the equipment. The four-bed 
system, purchased 21!4 years later, 
cost $119,300 installed, including 
$47,963 for equipment. Installation 
cost of the latter was higher due to 
longer piping and higher labor rates. 

The mixed-bed demineralizing sys- 
tem has been operating since Janu- 
ary, 1954, while the four-bed system 
went into service in September, 1956. 
Careful records have been kept on the 
operation of each system, which pro- 
vide a basis for cost comparison. 

The following comparative analysis 
was given at the 1958 American Power 
Conference by Francis B. Wink of the 
power company and Durando Miller 
of the Permutit Co. 


First of all, they analyzed the costs 
of regenerants for the system. Chem- 
ical costs for regenerating the mixed- 
bed demineralizers have averaged 
21.8 cents per 1000 gal, while similar 
costs for the four-bed demineralizer 
have averaged 15.28 cents per 1000 
gal. 

Part of this difference is attribu- 
table to the fact that anion exchange 
is somewhat more efficient in an in- 
dividual-bed unit, and part is due to 
reduced exchange efficiency of the 
mixed-bed, when resin becomes older. 


Resin Replacement Costs 

Anion resin in the mixed-bed units 
has been found to have a useful life 
of about 315,000 gal per cu ft. Ca- 
tion resin in these units undoubtedly 
has longer life, but it is replaced 
at the same time as the anion resin. 

Resin replacement costs for the 
mixed-bed units have been 27.4 cents 
per 1000 gal of water demineralized. 

To date, the resins in the four-bed 
demineralizing plant have shown no 
signs of deterioration. Therefore, 
resin replacement costs are presently 
unknown. It should be noted that the 
primary anion resin has treated over 
400,000 gal per cu ft, while the 
secondary anion resin has treated 
roughly three times this amount. 

In an effort to reduce mixed-bed 
anion resin replacement costs, labo- 


ratory tests were carried out to deter- 
mine effectiveness of various chemi- 
cal treatments of the fouled resin. 
Salt brine plus hypochlorite treatment 
appeared to hold some promise of 
success, based on laboratory tests. 
This treatment was applied to the 
resin beds in each of the mixed-bed 
units. Much color was removed, but 
no improvement was found in efflu- 
ent silica or conductivity. 


Labor Costs 

Since both installations are auto- 
matic, relatively little difference in 
labor cost has been observed. The 
figure has averaged 9 cents per 1000 
gal for the mixed-bed system, and 
8.5 cents per 1000 gal for the four- 
bed system. About 90 per cent of 
these labor costs are chargeable 
against the pretreatment systems, 
including recharging of chemical 
feeder tanks and effluent analysis. 


Maintenance Costs 

The mixed-bed demineralizer has 
had higher maintenance costs, pri- 
marily due to periodic labor for resin 
replacement. Cost has averaged 7 
cents per 1000 gallons. 

In 15 months of operation, the 
four-bed demineralizer had required 
very little maintenance other than 
some replacement of parts for the 
Saunders valves in the acid piping. 
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with incoming officers Foreman, Cronkhite, Schuetz, Mitchell 


L to r—Outgoing NAPE President Dudley Holmes 


Fig. 2. S. \. Crager accepts Strickier award from donor as 
Walter Lamb, Past President and Awards Chairman watches 


NAPE Convention Stresses Education 
and Uniform License Laws 


(71TH ITS educational program 
and the long sponsored drive to 
attain uniform licensing laws through- 
out the United States spearheading 
the proceedings, the National Asso- 
ciation of Power Engineers (NAPE) 
held its 76th annual convention June 
2 to 6 in the Hotel Ambassador in 
Atlantic City. 

Approximately 500 delegates, alter- 
nates, their wives and families at- 
tended the convention from the vari- 
ous chapters throughout the country. 

NAPE was founded in New York 
in 1882 as the National Association 
of Steam Engineers and was reorgan- 
ized into its present form in 1928 
when the rapidly expanding scope of 
the power engineer rendered the origi- 
nal name obsolete. The intervening 
years have witnessed its growth from 
a relatively modest beginning to its 
present vigorous and expanding mem- 
bership in excess of 15,000 in more 
than 180 chapters throughout the 
country. Attesting to the dynamic 
leadership and enthusiasm of NAPE 
is the fact that of this number, 25 
charters were granted to new chap- 
ters during 1957, and the unanimous 
feeling among the national officers 
that this rate of growth will be ex- 
ceeded in 1958. 

High on the National Association 
of Power Engineers’ list of objectives 
is the promotion of the NAPE- 
sponsored extension course on power 
plant practice, administered by the 
University of Wisconsin under the 
direction of Professor Paul J. Grogan, 
Associate Professor of Mechanical 
Engineering and head of the Uni- 
versity Extension Division. (Profes- 
sor Grogan is well known to POWER 
ENGINEERING readers through his 
many practical articles. 
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Highlighting the convention was 
the presentation of the William C. 
Strickler award. This plaque is 
awarded annually to the chapter 
having the most outstanding record 
of achievement for the year and was 
won by New Jersey Chapter No. 17. 
Figure 2 shows S..C. Crager accept- 
ing the award for his chapter fromthe 
donor, William C. Strickler. 

Ever energetic in their efforts to 
secure uniform licensing laws gov- 
erning power engineers, the conven- 
tion sat in rapt attention to an ad- 
dress explaining the procedures nec- 
essary to introduce and have enacted 
as state law, a bill governing the 
licensing of power engineers. The leg- 
islative committee has prepared a 
model law, copies of which may be 
obtained by interested parties from 
the association’s national headquar- 
ters, 176 W. Adams St, Chicago. 

Ranking high in interest on the 
convention’s educational program 
was the presentation in two sections 
of a program titled “From Here 
Where?’’. This was in the form of an 
illustrated lecture dealing with pres- 
ent design trends and the forms they 
are expected to take in developing 
the power stations of tomorrow. Sec- 
tion 1 was titled ‘Industrial Boilers 

Today and Tomorrow” and was 
delivered by Arthur W. Jackson, 
supervising Engineer, Industrial 
Proposition Engineering Division of 
the Babcock and Wilcox Co. Jackson 
went quite deeply into the problems 
inherent in the design of an industrial 
boiler to meet the changing needs of 
the future, with a continuing demand 
for higher pressures and tempera- 
tures. Section 2, “‘A Look Ahead in 
Industrial Turbines,’’ was presented 
by E. K. Nock, Manager of Indus- 


trial Sales, Medium Steam Turbine, 
Gear and Generator Department of 
General Electric Co. Both sections 
were admirably illustrated with color 
slides. 

All business sessions of the conven- 
tion were well attended, with the final 
session devoted to the election and 
installation of national officers. 
Elected to succeed outgoing National 
President Dudley Holmes of Magnus 
Chemical Co was Ivan J. Cronkhite, 
Superintendent of Power Plants for 
Sutherland Paper Co. Elected Na- 
tional Vice-president was Hugh Fore- 
man, Special Sales Engineer for 
Southern California Gas Co. Edward 
Schuetz of the Boiler Licensing Divi- 
sion of the City of Milwaukee was re- 
elected National Secretary. Arthur 
B. Mitchell, Project Superintendent 
of the Chicago Housing Authority, 
was re-elected National Treasurer. 

Climaxing the social program of 
the convention was the annual din- 
ner-dance held in the Renaissance 
Room of the Ambassador. With Past 
National President Tom Barrett very 
ably handling the toastmaster’s 
chores, several members of the con- 
vention were honored for outstanding 
contributions. Outgoing President 
Holmes was acclaimed for his ex- 
traordinary efforts during the year 
on behalf of NAPE’s organizational 
program. Professor Paul Grogan was 
honored for the exemplary manner in 
which the NAPE-sponsored exten- 
sion course was developed. Herman 
Paradis, Chief Engineer for the An- 
heuser-Busch plant in Newark was 
acclaimed for an outstanding job as 
advertising director of the conven- 
tion. 

San Francisco was designated host 
for the 1959 convention. THE END 
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Use of supervisory control equipment results in the combined advan- 
tages of manual operation and unattended stations, and helps to 
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Fig. 1. Complete operating sequence using space-code-selector supervisory equipment. System uses codes consisting of 
definite number of pulses of uniform length, with time intervals between pulses. Complete sequence takes less than 3 sec 


UTOMATION of electric power 
/ systems and electrically-con- 
trolled apparatus is very closely re- 
lated to and increasingly dependent 
upon the use of supervisory control, 
indication and associated telemeter- 
ing equipment. Electric utilities rec- 
ognized the advantages of remote 
control equipments and installed the 
forerunner of present-day equipments 
over thirty years ago. Today, these 
same utilities are operating complete 
hydro-generating stations and inter- 
connected substations from central 
locations. 

The survey made in 1953 by the 
AIEE Committee on Substations re- 
vealed that supervisory systems have 
found wide usage in present-day in- 
stallations, and that there is an ever- 
expanding field for automation and 
supervisory control for installations 
of the future. Even more impressive 
was the confirmation by users that 
these controls were every bit as re- 
liable as those furnished in attended 
stations. 

In the past decade, industrial 
power systems have been increasing 
in size, complexity and importance. 
Their expansion has been similar t« 
that experienced by the utilities, so 
little time elapsed before industry 
recognized the versatility and eco- 
nomics of centralized supervisory 
control and indication. 

By description, supervisory sys- 
tems are electrical equipments, simi- 
lar to telephone and telegraph equip- 
ment, used to operate any remote ap- 
paratus equipped for local electrical 





control. A basic system consists of 
equipment at one or more remote lo- 
cations, and similar equipment at a 
master or control center. Primary 
purpose of this equipment is to per- 
form, selectively, a relatively large 
number of operations over a single 
interconnecting channel. These op- 
erations can be control, indication or 
telemetering functions, or combina- 
tions of these. 


General Applications 

Supervisory systems function some- 
what like automatic dial telephone 
systems. In the telephone system a 
coded signal is generated and trans- 
mitted over a line to make a specific 
selection. This is possible since each 
telephone number is assigned a dif- 
ferent code, and only one telephone 
number can be dialed at a time. Like- 
wise, supervisory systems perform 
only one operation at a time over a 
single channel. However, instead of 
dialing a series of numbers, the.code 
is more frequently generated by 
merely depressing a single selection 
key or push-button. 

Operation by supervisory equip- 
ment is advantageous over direct- 
wire remote control, which requires 
separate control and indication wires 
for each remote unit, for installations 
where the distance between stations 
is such that the cost of installing and 
maintaining a multi-conductor con- 
trol cable would be excessive. In cer- 
tain instances, this equipment has 
competed favorably with direct-wire 
control within the confines of a large 


commercial building. Supervisory 
equipment may actually be lower in 
first cost and much simpler and more 
economical to maintain even though 
the distances are relatively short. 

Also, this method has often been 
used for installations where direct- 
wire remote control could be econom- 
ically applied, because its inherent 
safety features prevent faulty opera- 
tions due to control cable faults or 
inductive interference which would 
be possible with direct-wire control. 

With supervisory equipment it is 
possible to control and supervise any 
piece of apparatus which has provi- 
sions for local electrical control. Its 
applications include automatic gen- 
erating stations, unattended substa- 
tions, large industrial plants, com- 
mercial buildings, municipal projects, 
and more recently, pipeline and pe- 
troleum industries. Any number of 
apparatus units in one or more re- 
mote locations can be controlled and 
supervised from any convenient loca- 
tion over a single interconnecting 
channel. 

Probably the most common appli- 
cation of supervisory equipment is 
the closing and opening of circuit 
breakers and disconnecting switches 
and indicating their position. Other 
operations include the control of 
automatic reclosing relays on feeder 
breakers, resetting lockout relays, 
initiating automatic synchronizing, 
controlling gates and valves, chang- 
ing taps on transformers, controlling 
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exciter and generator field rheostats 
and selecting telemeter readings. 
These operations are initiated by the 
operator at the master station. Simi- 
larly, with this same equipment and 
over the same channel, the operator 
is automatically informed of any 
change cr abnormal operation occur- 
ring at the remote station. 


Types of Equipments 

There are many different types of 
supervisory equipment available to- 
day. Some use coded pulses, others 
are basically electronic andstill others 
are combinations of these two. The 
space-code-pulse type described here 
can operate over any type of channel 
that is suitable for voice communica- 
tion or impulse transmission. It can 
use the most economical 15-pulse-per- 
sec type leased from a telephone com- 
pany, privately-owned twisted-pair 
shielded cable or open wires properly 
transposed, power-line carrier, micro- 
wave, or even combinations of these. 

Economic aspects often influence 
the choice of channels. When com- 
parisons are made, however, the over- 
all installation should be considered, 
including telemetering equipment, pi- 
lot relaying and any other aspects 
pertinent to the respective system. 
When making the selection, it should 
always be remembered that the sys- 
tem is no better than its intercon- 
necting channel. Should conditions 
change after the equipment has been 
in operation, it is a relatively simple 
matter to adapt the supervisory 
equipment to the new channel. This 
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Fig. 3. Master station at A controls and telemeters switchyards and load- 
centers in typical steel mill layout. System holds outage time to a minimum 


Fig. 2. Typical master and remote station supervisory equipments take up 
less floor space than conventional switchboards in industrial operations 


means that’changing from d-c-coded 
pulse to keyed audio-tone or carrier 
can be accomplished with minimum 
modifications. 


Space-Code-Selector 

This system is known as the Space- 
Code-Selector System. It uses a sig- 
nal resembling a telegraph code, 
which is transmitted and received by 
circuits composed of telephone-type 
relays. While the telegraph uses short 
and long pulses, the space-code equip- 
ment uses codes consisting of a defi- 
nite number of pulses of uniform 
length, with time intervals of either 
short orlong duration bet ween pulses. 
The short intervals are approxi- 
mately the same length as the pulses, 
and the long intervals, which are des- 
ignated as pauses, are approximately 
double this value. The number and 
location of the pauses in any series of 
transmitted pulses determines the 
codes. 

A code consisting of two pulses 
could be shown as: Code 1 ’ 
Pulse 1 is on for one unit of time, and 
pulse 2 is on for one unit of time with 
one unit of time spacing between the 
two pulses. Thus, a code with a defi- 
nite characteristic is established. 

Again, if the same two pulses are 
used, but the time spacing between 
pulses 1 and 2 are doubled, a new 
code results. The increaséd time ele- 
ment is referred to as a pause. 

If three pulses are used, the codes 
can be increased to four; and if four 
pulses are used, the codes can be in- 
creased to eight, like this: 


Code 5 
Code 
Code 7 
Code 


‘ode l 
‘ode 
‘ode 


‘ode 4 


It is therefore shown that for each 
pulse added to the code, the total 
number of codes is doubled. Five 
pulses will produce 16 codes; six 
pulses, 32 codes; seven pulses, 64 
codes; and eight pulses, 128 codes. 

The space-code-system is divided 
into groups. Each group contains 
eight codes. By assigning a code as 
shown above, to each unit in a group, 
and then adding pulses to represent 
the groups, the system can be ex- 
panded to an indefinite number. It 
should be noted, therefore, that the 
first four pulses of code 1, code 9, 
and code 17, for example, all look 
alike and that the subsequent pulses 
and pauses identify the groups, with 
code 1 being in group 1, code 9 in 
group 2, and code 17 in group 3. 

This coded method of operation 
has been proved to be exceptionally 
reliable, because it provides a safe- 
guard against incorrect operation due 
to interference external to the super- 
visory equipment. As mentioned pre- 
viously, each code is made up of a 
definite number of pulses, and any 
distortion due to interference that 
would result in the loss or addition of 
a pulse would cause the equipment to 
reset. Since the code is determined 
simply by the spacing between 
pulses, the length of the pulse is not 
critical, and thus the lengthening of 
a pulse will not distort the code. 





An important feature of the space- 
code-selector system is its check-bac! 
operation. This feature, which re- 
quires a selection code to be repeated 
by the receiving station equipment 
and checked at the originating station 
betore an operating or indication code 
can be transmitted, is added insur- 
ance for reliable operation. The use 
of codes for the master control opera- 
tions prevents interference on the 
channel from initiating a control op- 
eration after a selection kas been 
completed and checked, which would 
otherwise be possible if single-pulse 
operating signals were used. 

Thus to operate a remotely-located 
piece of apparatus (Fig. 1), it is nec- 
essary to initiate a selection code, 
have this selection code automatically 
verified, initiate the control operation 
which will be followed automatically 
by an indication code and reset op- 
eration. The complete operating se- 
quence takes less than three seconds. 
This is a two-step operation which 
gives the operator a chance to ascer- 
tain that the correct selection has 
been made before he initiates a con- 
trol operation. The selection check is 
indicated by the illumination of an 
amber select lamp associated with the 
point being controlled. 

Another significant feature of this 
equipment is its built-in memory 
action. This is to insure that there 
will be no loss of indication. If an 
automatic change in position occurs 
simultaneously in the same or in dif- 
ferent remote stations on the same 
system, the new position indications 
will be transmitted one at a time. 

Likewise, if a change in position 
occurs while a selection or control 
operation is in progress, it will be 
stored and then transmitted after 
that point resets. If interference oc- 
curs while an automatic indication is 
being transmitted, the equipment will 
reset and the transmission of the in- 
dication code will start again. This 
will be continued until the transmis- 
sion of the new indication 
completed. 

Likewise, in case of a channel out- 
age, indications of change of positions 
at the remote station will be stored 
and then transmitted sequentially 
when the channel is restored. The op- 
erator at the master station is in com- 
plete command and given preference 
at all times. To permit an operator 
to keep a log on all equipment under 
his control and supervision, the sys- 
tem includes a station check scheme 
by which he can sequentially check 
the position of each piece of appara- 
tus whenever he desires. 

The economics of supervisory con- 
trol are made apparent by the fact 
that the equipment is compact, and 
therefore requires minimum space, 
and is easy and inexpensive to install. 
Even more important are the savings 
due to better utilization of man- 
power, and improved systems’ op- 
eration. Centralized control and in- 
dieation not only releases highly- 
trained personnel from operators’ 
jobs, but these men can then be made 
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Here are typical instances where Space-Code-Selector equip- 


Fig. 4. Substation control: five sub- 
stations are controlled from this master 
panel at Hartford Electric Light Co 


available for important posi- 
tions in the over-all system operation. 

Versatility of the equipment 1s 
demonstrated by the fact that it can 
be installed in locations most desira- 
ble to the user. It can be located in- 
doors or outdoors, in line-up with 
other control or switching equipment, 
in vertical switchboards or bench- 
board arrangements. It is also ideally 
suited for solving load growth prob- 
lems. 

It is a recognized fact that 
though considerable planning is done 
for a system, the best plans usually 
require revisions to keep abreast of 
continually changing requirements or 
developments. The supervisory sys- 
tem can be expanded to meet these 
new requirements without affecting 
the interconnecting channel. Its com- 
patibility with communication, tele- 
metering and data logging equipment 
extends its usefulness even further. 
And finally, the proof of the versa- 
tility of a system is what it can do 
and where it can be used. The follow- 
ing illustrations are typical of its 
many possible applications. 


more 


even 


industrial Power Application 

As industrial power distribution 
systems grow more complex, so do 
the problems of controlling, indicat- 
ing, and metering them. In many 
cases, supervisory equipment has 
solved these problems at lower cost 
than direct wire control, while taking 
up less floor space than conventional 
switchboards. (See Fig. 2. 

The supervisory equipment pro- 
vides centralized indication of con- 
ditions throughout power distribu- 
tion systems. If overloads or fault 
currents cause circuit breakers to 
trip out, the master control panel im- 
mediately reflects the condition. If 
conditions warrant, the breaker can 
be re-closed from the same panel. If 
the fault is more than momentary, a 
maintenance crew can be immedi- 
ately dispatched to investigate the 
trouble, since its location is imme- 
diately apparent on the control panel. 
Outage time is thus held to a mini- 
mum. 

Centralized control and indication, 


| 


Fig. 5. Hydroelectric: supervisory equip- 
ment starts and stops hydro unit, ad- 


justs generator output, water level 


Fig. 6. Tunnel controls: master punel 
in George Washington Bridge monitors 
ventilating fans in tunnel approaches 


as shown in Fig. 3, as well as central- 
ized trouble-shooting, is a major rea- 
son for using supervisory equipment 
in industrial applications. One opera- 
tor can start and stop motors, open 
and close feeder breakers throughout 
the plant and control the load-tap- 
changer power trans- 
formers. 
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Utility Substation Control 

In unattended substations, super- 
visory equipment is usually called 
upon to open and close circuit break- 
ers and disconnecting switches, to 
adjust transformer or voltage regula- 
tor tap positions, to start and stop 
synchronous condensers, to telemeter 
various electrical quantities and tap 
positions, and to monitor a wide va- 
riety of alarm functions. Equipment 
checks of a complete substation are 
performed in a matter of seconds, 
assuring the operator that all is in 
working order. 

If a master control panel (Fig. 4 
indicates trouble at any substation, 
maintenance personnel can be dis- 
patched to check the difficulty. Su- 
pervisory systems have been equipped 
to include a telephone for communi- 
cation between the master and re- 
mote stations to facilitate mainte- 
nance and testing operations. 


Hydro Station Control 


Many of the functions performed 
by supervisory equipment at hydro- 
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Fig. 7. Pipeline pumping station: su- 
pervisory equipment in this case uses 
a microwave channel (note antenna) 


Fig. 9. Tank farms: valves associated 
with storage tanks in refineries are 
controlled with supervisory equipment 


generating stations (Fig. 5) are simi- 
lar to those in substations. From the 
masterstation, thesupervisory equip- 
ment starts and stops the hydro unit, 
adjusts generator output and voltage 
level, and controls and telemeters 
water level and gate position. As in 
unattended substations, circuit 
breakers and switches on the same 
channel are remotely controlled, 
their positions indicated and a wide 
variety of electrical quantities tele- 
metered and monitored. Where hydro 
installations are linked to irrigation 
systems, the supervisory equipment 
is also utilized to control flood gates 
and pumps. 


In Commercial Buildings 

Supervisory equipment has been 
installed and operated more econom- 
ically than a direct-wire system for 
the control of power distribution on 
commercial buildings even with both 
the master and remote stations in- 
stalled under one roof. 

For instance, a new power distribu- 
tion system installed by the New 
York Telephone Company in its Buf- 
falo office is controlled by a 64-point 
supervisory equipment. In this instal- 
lation, duplicate master control sta- 
tions were furnished near each center, 
so that all 39 air circuit breakers in 
the three load centers could be con- 
trolled from any of the three loca- 
tions. The positions of the breakers 
are shown by indicating lamps, and 


ment is being used today for supervisory control 
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Fig. 8. Offshore oil production: master 
station storage platform controls, tele- 
meters production for Phillips Petroleum 


audible alarms call the attention of 
the operator to any unusual system 
condition. 


Tunnel Controls 

Ventilation systems in the ap- 
proach tunnels to the George Wash- 
ington Bridge in New York (Fig. 6 
are controlled by space-code-selector 
supervisory equipment, as are the 
various other mechanical and elec- 
trical systems necessary to the proper 
functioning of the structures. The 
interconnecting channels consist of 
telephone wires running across the 
bridge. 

Master control panel in the Bridge 
Administration Building provides 
continuous readings of the carbon- 
monoxide count in both tunnels and 
sound an instantaneous audible alarm 
to signify the need for increased 
ventilation. Automatic audible sig- 
nals also indicate the opening of cir- 
cuit breakers as well as the operation 
of burglar and door alarms in the 
ventilation buildings. 

Operating characteristics of fan 
motors and pumps, together with 
high water levels in tunnel sumps and 
building storage tanks, are automat- 
ically indicated by signal lamps on 
the control board. Fire alarm and 
traffic emergency signals activated in 
the tunnel proper are also indicated 
on the board by signal lights. With 
the installation of the supervisory 
equipment, 75 per cent of the person- 
nel formerly required to operate the 
tunnel equipment was released to 
perform more important operating 
and maintenance work. 


Water Supply and Pipelines 

For water supply and irrigation 
systems, supervisory systems have 
been used to stop and start pump 
motors and control their speed, to 
open and close electrically-operated 
valves, to telemeter pressures and 
flows, and, in large installations, open 
and close breakers on the power dis- 
tribution system. 

Supervisory equipment is ideally 
suited to the control and centralized 
operation of long distance petroleum 
and gas pipelines. Through its use, 


more pumping stations (Fig. 7) are 
of unattended variety. Supervisory 
equipment also helps reduce system 
down-time and increases the utiliza- 
tion of installed facilities through 
centralized programming of system 
operations. 

With space-code-selector supervi- 
sory equipment, pump motors and 
valves at unattended pumping sta- 
tions literally hundreds of miles away 
from the controlling point are oper- 
ated in a matter of seconds by a single 
operator. In addition, supervisory 
with selected or continuous teleme- 
tering gives an accurate composite 
picture of conditions all along the 
pipeline. Temperatures, pressures, 
rate of flow, and oil level in tanks are 
all read from the control panel at the 
master station. Supervisory equip- 
ment also changes the set points on 
regulators, and monitors alarm points. 

Automatic sequences are easily 
controlled by supervisory equipment. 
One point at the master station is 
used to stop or start an automatic 
sequence and additional indicating 
points are used to indicate the prog- 
ress and position of the automatic 
sequence as it goes through its cycle. 

The same supervisory equipment 
which controls pump or compressor 
drives and valves also maintains a 
constant check on all the auxiliary 
equipment at the pumping station. 


Remote Station Control 

If desired, remote stations are re- 
turned to manual control by operat- 
ing a local-remote switch when main- 
tenance or inspection requires. The 
master control panel often is designed 
to indicate the locked position on re- 
mote station gates so any tampering 
will be called to the operator’s atten- 
tion. Telephone communication is 
sometimes provided over the same 
interconnecting channel for use when 
a crew is working on the system. 

Offshore production is controlled, 
indicated and telemetered using su- 
pervisory equipment similar to that 
supplied for pipelines. Figure 8 shows 
one of these platforms. In this sys- 
tem, both the master station and the 
remote station are located on off- 
shore platforms and use a metallic 
interconnecting channel. 

Tank farms with several tanks re- 
motely controlled have also been eco- 
nomically accomplished using super- 
visory equipment (Fig. 9). Although 
direct-wire has been the common 
method for controlling filling pumps 
and valves in the past, with an in- 
creased number of controlled points, 
supervisory equipment has proved to 
be less expensive. THE END 
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New College Heating Plant Switches 
to BCR Coal-Pak Units 


When Otterbein College in Westerville, Ohio, decided to scrap its 
old heating plant, it based the new layout on automatic coal-fired 
packaged boiler units. Savings in fuel and labor costs have resulted 


By SANDERS A. FRYE* 


| ECISION to scrap the old heat- 

ing plant at Otterbein College 
was prompted by an opportunity for 
simultaneous solution of a number of 
problems which had been burdening 
the college. 

Expansion of the college had in- 
creased heating load beyond the 
capacity of the two stoker-fired 
Brownell fire-tube boilers of 207 
nominal) boiler horsepower capac- 
ity. In addition, the old plant was 
not large enough to permit installa- 
tion of a third unit without structural 
additions. 

While the old boilers were less than 
20 years old and operated satisfactor- 
ily, they were not fitted with auto- 
matic combustion controls. Stoker 
hoppers were manually filled and ash 
removal depended on the wheelbar- 
row. This obsolete practice required 
the full time of an operator when the 
plant was under load. 

Another factor favoring the new 
plant was the condition of the steam 
heating circuit which a recent en- 
gineering survey showed was de- 
teriorated to the point where complete 
overhau! was imminent. Consulting 
engineers had recommended that the 
college convert to hot water heating 
to free itself from expensive main- 
tenance of steam traps and con- 
densate lines. 

Idea of a new heating plant was 
particularly acceptable because it 
opened the way to remove one of the 


Fig. 1. Front view of Coal-Pak units at Otterbein College 
heating plant. Coal passages are completely enclosed and 
sealed tight, preventing fines or coal dust filtering through 


campus eyesores. The old plant was 
situated near the administrative 
building where for years it kept alive 
a continuing stream of suggestions 
for a more appropriate location of 
college utilities. 

For our new steam generating units 
we turned to the latest product of the 
coal industry the completely auto- 
matic, packaged coal-burning boilers 
recently developed by Bituminous 
Coal Research, Inc, and known as the 
BCR-International Coal-Pak units. 

Our new plant is equipped with 
three 200 (developed) boiler hp units 
and is used to heat 23 buildings which 
are scattered over the 40-acre site of 
the college. One boiler is tied into a 
conventional steam heating system 
and supplies the heating require- 
ments of two buildings. The two other 
units serve a newly installed low 
temperature hot water circuit which 
serves the remaining 21 buildings of 
the college. 

The simplicity of installation, effi- 
ciency of the automatic combustion 
controls and the labor-saving fea- 
tures of the coal and ash handling 
system proved themselves the mo- 
ment the plant was placed on the line 
late this spring. 

On the basis of our brief operating 
experience thus far, we anticipate 
that next year’s fuel requirements 
will be 800 tons, or 200 tons less than 
the tonnage burned in the old plant. 
Particularly gratifying will be the 
labor-saving benefits from the auto- 
matic combustion controls and the 


coal handling and ash disposal sys- 
tems. After the college is fully con- 
verted to hot water heating, the 
operator required by Ohio law for 
steam boilers will no longer be tied 
to the boiler room but will be able to 
devote most of his time to work in the 
maintenance shops situated in the 
same building. 

Unique design of these new steam 
and hot water generators is the result 
of 3!» years of research and develop- 
ment effort at Bituminous Coal Re- 
search. After successful completion 
of tests on a prototype, designs were 
turned over to the International 
Boiler Works Co, which is the li- 
censee for the BCR Coal-Pak Auto- 
matic Units. 

Particularly notable is the com- 
pact arrangement of the coal and ash 
handling components, the combus- 
tion air supply system with its over- 
fire air ducts, and the baffling of the 
heating surfaces which allow for a 
long gas passage. 


Choice of Fuel 

Choice of coal as the fuel for the 
new plant was never seriously in 
doubt. On the contrary, the fact that 
the BCR units were specially tailored 
to burn coal made the units espe- 
cially attractive in an area where the 
cost of No. 6 fuel oil is currently run- 
ning 1.83 times the cost of coal on an 
equivalent Btu basis, and the cost of 
natural gas 1.70 times. 


* Business Manager, Otterbein College 


Fig. 2. Rear view of Otterbein units showing arrangement of 
forced and induced draft fans, and integral ash conveyors 
which discharge to the subfloor ash removal screw conveyor 
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Otterbein College 
BCR-International Coal-Pak Design 
Data 


Horsepower (Developed) 
Sq ft EDR (steam) 
Sq ft EDR (water) 
Btu output per hour 
(1000's) 
Heating surface, sq ft 
(ASME) 
Coal-feed capacity 
(13,000 Btu /Ib, dry) 
Ib coal per hr 687 
Water content to 
waterline, gal 800 
Maximum coal size, in. 1% 
Over-all length 22 ft-O' in. 
Over-all width 7 ft-4% in. 
Over-all height 10 ft-6' in. 
Cleanout doors: Number 3 per boiler 
Size 18 by 45 in. 
Shipping Weight, Ib 33,000 per boiler 


200 per boiler 
28,000 “ “ 
44,800 "“ 


6,700 


1,000 


The 50 by 50-ft boiler room is on 
the lower level of a combination 
maintenance building and _ heating 
plant. The building itself is situated 
away from the main college complex 
on a hillside, which allows for on- 
grade delivery of coal to the bunkers 
and at the same time provides ample 
daylight and ventilation for the boiler 
room. Upper floor of the building 
serves as the college maintenance 
shop where plumbing, heating, car- 
pentry, painting and auto repairs are 
carried on. Space is also available for 
garaging college automobiles, trucks 
and lawn mowing equipment. 

Boiler No. 1 is operated at 3 psi 
and is used to carry the steam heat- 
ing load of 14,000 sq ft EDR (steam) 
installed in two buildings in which 
the heating circuit is still in good 
condition and did not warrant recon- 
ditioning. It is planned to convert 
these remaining buildings to hot 
water heating sometime in the future. 
At such time No. 1 boiler will be 
converted to hot water heating. Un- 
der maximum winter load condi- 
tions, it is anticipated that No. 1 
boiler will operate at 50 per cent 
steaming capacity. 

Boilers No. 2 and No. 3 serve the 
new hot water heating circuit used to 
heat the remaining 21 buildings of the 
college. The boilers deliver hot water 
at a temperature of 200 F to the 
various buildings via tunnels. At 
maximum winter heating load the 
hot water boilers will operate at 
approximately 75 per cent load. The 
entire plant has a 50 per cent reserve 
capacity to take care of the future. 

Figures 1 and 2 show the un- 
crowded and well-lighted arrange- 
ments at the front and rear ends of 
the Coal-Pak units. 


Design Experience 
From the time the coal leaves the 
overhead bunkers to the time the ash 
is discharged into the subfloor ash 
disposal conveyor, the combustion 
and heat absorbing operation takes 
place in what is virtually one piece of 


Fig. 3. The 24 by 31-tt ramp above coal bunkers permits on-gruae 1ouaing of 
bunkers and provides a convenient area for storing an additional 250 tons of coal 


equipment. The coal-fired hopper, 
the unique pulsating grate, the ash 
removal conveyor, induced draft and 
forced draft fans and the complex of 
dampers, timers and combustion con- 
trol actuating mechanisms were de- 
signed, built and assembled in the 
shop of one manufacturer and were 
shipped as one unit. 

Choice of the Coal-Pak units 
made it possible for the plant design- 
ers to bypass many time-consuming 
studies which in the design stage of a 
conventional heating plant must be 
devoted to the sizing and selection of 
steam generator components and 
auxiliaries. Responsibility of the 
plant designers terminated at the 
overhead bunker outlet and com- 
menced again at the inlet to the 
subfloor ash disposal system. 

Only other design points critical 
to the generating units were the out- 
let of the boiler steam and hot water 
outlet nozzle, the feedwater inlet, 
and the inlet to the breeching. The 
entire complex area of responsibility 
between these points was trans- 
ferred by the single decision to the 
designers and manufacturers of the 
fully packaged generators. 

During the contract stage of the 
plant another notable simplification 
was evident by the elimination of the 
need to consult and negotiate with 
the representatives of many individ- 
ual manufacturers. 

It was during the erection of the 
plant, however, that the advantages 
of a fully-integrated automatic boiler, 
with its guarantee responsibility fo- 
cused on only one manufacturer, 
were the most impressive. All that 
the erection operation involved was 
connecting the units to the five basic 
terminal points of the boiler, the 
overhead bunker outlet, inlet to ash 
disposal conveyor, breeching inlet, 
feedwater inlet and boiler outlet. 

Coal Handling 
A notable feature of the Otterbein 


installation is the design of the coal 
handling and ash disposal system. 


This utilizes to maximum advantage 
the automation features of the Coal- 
Pak units. Each unit is fed directly 
from an overhead coal bunker having 
a capacity of 30-35 tons of coal, or 
enough to supply No. 1 boiler for a 
10-day period and the hot water No. 
2 and No. 3 boilers for a six-day 
period operating at maximum load. 

Coal from the overhead bunkers 
is received in the generator hoppers 
from which it is transferred into the 
furnace by means of 5-in. diameter 
screws. The screws provide a positive 
and measured coal feed and serve as 
effective barriers against burnback. 

Each unit is fitted with four feed 
screws which move the coal through 
screw tubes of one flight length 
terminating in a refractory-lined 
vestibule outside the front water leg 
of the boiler. The screws are turned, 
alternate one in the opposite direc- 
tion, at 7'4 rpm by the same motor 
that drives the stoker cam shaft, 
thus fixing the synchronization be- 
tween grate and screws. 

As the coal leaves the screws, the 
pulsating grate distributes it over 
the grate surface and moves a 4-in. 
thick bed of fuel into the furnace. 
Bed moves gently down a 14 deg 
inclined grate. Grate bars rest on 
water tubes which are connected 
with the circulation system of the 
boiler, and are thus protected from 
overheating. 

In addition to the 100 tons of coal 
storage in the bunkers, 250 tons can 
be stored on the loading ramp above 
bunkers. This ramp is 24 ft wide and 
51 ft long and has a 4-ft high wall 
along the rear and side. Bunkers and 
ramp provide a storage capacity of 
approximately one half of the sea- 
sonal coal requirements of 800 tons 
and allow ample flexibility in the 
purchase and delivery of the fuel 
supply. 

The plant uses Leatherwood Seam 
East Kentucky 114 modified, 30 per 
cent '4 x 0 coal, which is hauled by 
truck and supplied by a local coal 
dealer. THE END 
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1 Gas recirculating fans which will each handle 251,000 
cfm of 715 F gas are the largest yet used for this 
service. They were made by American Blower for Detroit 
Edison's St. Clair Station, to serve a B&W boiler of 2,100,- 
000 Ib/hr capacity. Shown are housing and 6-ton wheel 


Paris bound, Chester R. Earle, editor of PoweR ENGINEER- 
ING, and Mrs. Earle, board plane at Midway Airport, Chi- 
cago. They are on their way to the 17th biennial meeting of 
CIGRE, the international conference on large high-tension 
electric systems. Over 1700 power engineers attended the 
sessions in Paris, June 4—14. See Earle's report, page C-1. 


9] New bridge spanning Straits of Mackinac is the world’s 
longest suspension bridge. Electrical service built into it 
uses 140 miles of wiring, for traffic control, lighting, power 
cables, beacons, telephone. Pittsburgh Standard Conduit 
supplied the almost 19 miles of conduit to protect wiring 


4 Gigantic bird cage is actually the steel inner cage por- 

tion of an electric power-producing generator. Made by 
General Electric, the 35-ton cage is over 26 ft long, has diam 
of about 10 ft, will be part of a turbine generator capable 
of producing some 156,250 kw—enough power to satisfy 
the average yearly electrical needs of over 260,000 homes 
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5 It operated 27,200 hours at a constant rate of 3600 
rpm, or 5,875,200,000 revolutions, before being dis- 
mantled for overhaul. It's a 222-ton rotor, here being raised 
from 70,000-kw steam turbine at Lovett Plant of Orange 
and Rockland Utilities in N. Y. Output was 1% billion kwh 


7 Power is transforming the “lost world” area south of the 
Orinoco in Venezuela. An industrial complex which in- 
cludes steel mill and hydroelectric plant is taking shape near 
the new town of Puerto Ordaz. This view shows the Macagua 
dam under construction on Caroni River. It will produce 300,- 
000 kw for steel mill being built nearby, government owned 


Condenser, completely tubed, leaves Allis-Chalmers 
plant in Wisconsin for Otter Tail Power Co in Fergus 
Falls, Minn. It's largest A-C condenser shipped with tubes in- 
stalled. The 30,000 sq ft, two-pass unit has 5460 tubes each 
24 ft long, will serve a 53,500-kw reheat steam turbine 


a Motor-generator for a U. S. Steel Co plant extends a 
record 86) ft, is rated at 13,500 kw. Made by West- 
inghouse, the equipment will be used to drive a 12,000-hp 
twin-drive mill motor and 4000-hp edger drive motor which 
will operate the slabbing mill at the Gary Works in Indiana. 
The set has four 2500-kw and two 1750-kw d-c generators 
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Fig. 1. Section of boiler tube show- 
ing results of intergranular oxidation 


Fig. 2. Reaction products forming above 
back-up ring caused magnetite plug 


Fig. 3. Cross-section of Fig. 2 
shows penetration of magnetite 


Single-Stage Copper Removal Treatments 
Lengthen Boiler Tube Life 


New cleaning technique uses inhibited acid that prevents dissolved 
copper from plating out of solution onto the boiler tube surfaces 


By J. P. ENGLE* 
and R. W. FITZGERALD* 


oye A NEW, single-stage, 
) chemical cleaning method for re- 
moving both iron and copper deposits 
from boiler tubes has effectively re- 
duced tube failures. This new clean- 
ing technique is basically a conven- 
tional, scale-removal treatment, us- 
ing inhibited acid containing a spe- 
cial complexing agent that prevents 
dissolved copper from plating ovt of 
solution onto boiler tube surfaces. 

Most boiler tube failures appar- 
ently result from localized overheat- 
ing caused by internal tube deposits. 
Such deposits may result from one of 
the following factors: 1. copper plate; 
2. suspended solids (in boiler water 
3. interior tube projections (such as 
those at tube junctions); 4. surface 
imperfections (such as draw lines or 
surface inclusions); 5. differential 
thermal cells. 


Copper Pilate 

Copper apparently is deposited ini- 
tially upon clean metal surfaces. Ir- 
regularities or loosened flakes then 
serve as focal points for the evolution 
of steam bubbles. These bubbles re- 
sult in localized concentration of al- 
kali salts, eventually building up to 
concentrations that attack the tube. 
Intergranular oxidation and caustic 
embrittlement are produced by such 
attacks. The results are shown in 
Fig. 1. 


As oxidation oxide 


continues, an 


layer builds up beneath the original 
layer of copper. The more voluminous 
oxide forces itself out through the 
copper plate, producing a deposit 
which is an irregular mixture of cop- 
per and iron. This spongy deposit re- 
tains relatively stagnant boiler water 
near the metal surface, forming con- 
centration cells that accelerate the 
corrosion process. Eventually a plug 
of magnetite is formed. Resulting hot 
spots may then locally modify the 
tube’s crystal structure, making the 
metal more susceptible to corrosion 
attack. Such modified crystal struc- 
ture can be seen in Fig. 6. 


Suspended Solids 

Deposits on vertical tube walls are 
sometimes caused by prolonged con- 
tact with suspended particles. When 
such solids are heavy enough that 
their rate of fall through the upward 
rushing boiler water is equal to the 
thrust of the water, they may remain 
stationary in contact with the tube 
wall. Additional particles strike the 
obstruction, join with it, and a de- 
posit gradually builds up. These de- 
posits serve as focal points for bubble 
formation, producing alkali concen- 
tration. As in the case of copper de- 
posits, such alkali in turn converts 
tube metal to magnetite. Usually 
these conditions produce only shal- 
low magnetite areas. 


interior Tube Projections 
Any interior tube projection can 
act as a focal point for steam bubbles, 


with resulting alkali concentration. 
The mechanism here is similar to the 
one just described. Deposits accumu- 
lated on such projections or ledges 
produce alkali concentration and re- 
sulting metal attack. Weld splatter 
often forms a ledge for solid particle 
accumulations. Backup rings may 
also act in this manner, as shown in 
Fig. 2. Depth of penetration of the 
magnetite plug shown in this photo- 
graph may be seen in the cross-sec- 
tion shown in Fig. 3. 


Surface Imperfections 
Such imperfections, such as draw 
lines produced during the manufac- 
ture of tubes, or stressed areas result- 
ing from turbining, also make for 
corrosion and resulting deposits that 
may weaken the tube. 


Differential Thermal Cells 

Differential thermal cells may be 
set up within boiler tubes, producing 
galvanic corrosion. The electromotive 
force results from difference in tem- 
peratures at different points on the 
tube. For example, a studded tube 
may be much hotter on the fire side 
than on the side embedded in refrac- 
tory. The fire side will then show an 
initial attack and deposits may form 
readily. Severe thinning may result 
on the stud side of a vertically-oper- 
ating tube. Such thinning can be seen 
in the tube cross-section shown in 
Fig. 7. 

*Dowell Division of The Dow Chemi- 
cal Co 





Fig. 4. Tube ruptures such as this are believed to result 
primarily from localized attacks begun by copper deposits 


Fig. 6. Modified crystal structure result- 
ing when a hot spot forms in a boiler tube 


Copper deposits seem to be the 
most important factor in producing 
tube failures. Figure 4 shows a typical 
tube rupture. 


Effect of Copper Deposits 

Copper deposits have been found 
in most high pressure units. Heavy, 
localized deposits may consist of as 
much as 70 per cent (by weight) of 
copper, in a hard matrix of iron oxide. 
The laminated nature of these de- 
posits complicates removing them, 
and in the past, two or more cleaning 
treatment stages have been necessary. 

In multiple-stage treatments, an 
alkaline oxidizing solution is used 
first to remove the copper. An acid 
soak then follows to remove iron 
oxides. Several such stage treatments 
have sometimes been necessary in 
order to remove all copper deposits. 
Complete cleaning is important be- 
cause any residual deposits will act as 
nuclei for rapid deposit growth, thus 
overcoming some of the value of the 
cleaning treatment. 


Single-Stage Copper Removal 

Although acid will dissolve copper 
which is mingled intimately with 
magnetite, in the past copper has 
sometimes replated out of the clean- 
ing solution onto boiler tubes. The 
new cleaning method includes a com- 


Fig. 7. Galvanic corrosion has caused 
severe thinning on tube's stud side 


plexing agent which is added to the 
acid solvent. This agent prevents dis- 
solved copper from replacing upon 
boiler tubes, thus keeping it in solu- 
tion. 

Effectiveness of the agent is shown 
in Fig. 5. The two beakers shown con- 
tain the same amount of copper salts 
in a 5 per cent hydrochloric acid so- 
lution. Beaker on the right also con- 
tains the specia! additive. The steel 
strip immersed in the acid without 
the additive (left) has become heavily 
plated with copper. The steel strip 
in the other beaker has been effec- 
tively protected from copper plating 
by the additive agent. 

Using this additive has made pos- 
sible single-stage treatments in which 
both iron oxide and copper deposits 
are removed simultaneously. Such 
treatments reduce the length of time 
required to clean boilers and provide 
better cleaning. Inspections following 
single-stage treatments have shown 
that the method is highly effective, 
and that no copper has remained in 
units so cleaned. Boilers inspected 
have ranged in size from relatively 
small units to some of the largest 
boilers in the United States. Records 
of boilers cleaned by this process 
show that tube failures have been 
sharply reduced. 

Principal limitation of this single- 


Fig. 5. Although steel strip in left beaker became heavily 
plated with copper, additive agent (r) protected strip 


stage cleaning method is that it can- 
not be successfully used where large 
copper deposits are present without 
iron deposits intermingled with them. 
When such conditions are found, con- 
ventional two-stage cleaning treat- 
ments should be used. 


Case Histories 


First boiler cleaned by this new 
method was a unit producing 375,000 
lb per hr at 975 psi. The boiler was 
filled with an acid solution containing 
the special additive agent. Figure 8 is 
a graph showing the concentrations 
of iron and copper in the cleaning 
solution at one-hour intervals, begin- 
ning with zero, which represents 
metal concentrations at the time the 
boiler became completely filled. Cop- 
per concentration had reached a 
maximum by this time, and it re- 
mained constant through the follow- 
ing six hours. As this concentration 
was below the saturation point of the 
solution used, this indicates that the 
entire copper content of the boiler 
(about 100 lb) was removed during 
the filling process. 

Iron concentration increased rap- 
idly until it reached 0.43 per cent, 
three hours from the time the boiler 
was completely filled. Thereafter it 
rose only slightly, as the last traces 
of iron oxide scale were dissolved. 

These curves are typical of results 
obtained during single-stage copper 
removal treatments. Each point on 
the curves represents the average of 
four separately analyzed samples, 
taken from different sampling sta- 
tions in the unit. Sampling tech- 
niques are extremely important if 
accurate records of the cleaning solu- 
tion’s iron and copper contents are 
to be obtained. 

This boiler was carefully inspected 
following the cleaning treatment, and 
no evidence of copper plating could 
be found. A few small flakes of copper 
were discovered in the small amount 
of debris remaining in the boiler. 

Another boiler cleaned by this 
method had a past history of local- 
ized heavy deposits and tube failures. 
This unit is an 875,000-lb boiler 
which operates at 1500 psi. Because 





Fig. 8. lron and copper in cleaning solu- 
tion. Zero is time the solution filled boiler 


Fig. 11. Curves show boiler had small 
areas of very heavy copper deposits 


of the seriousness of past tube failure 
difficulties, a series of three cleaning 
treatments was planned. The first 
two treatments were conducted be- 
fore the new single-stage method was 
developed. These treatments were 
three months apart, and the third, a 
single-stage copper removal treat- 
ment, followed six months later. 

During the third treatment, 112 lb 
of copper and 740 lb of magnetic iron 
oxide were removed. Figure 9 is a 
graph showing iron and copper con- 
tent of the solvent during this third 
treatment. In view of the fact that 
the solution used was not saturated, 
the flatness of the copper curve indi- 
cates that all copper was removed 
within two hours after the boiler was 
completely filled. No tube failures 
have been reported since this planned 
program was completed. 

Figure 10 shows the iron and cop- 
per contents of the solution used in 
cleaning a 375,000-lb-per-hr boiler, 
which operated at 975 psi. This clean- 
ing treatment removed 112 lb of cop- 


Fig. 9. Flatness of copper curve shows 
all copper was removed from boiler 


Fig. 12. Iron and copper contents dur- 
ing second stage of cleaning treatment 


per and 1150 |b of iron. It can be seen 
that the iron concentration curve re- 
mained essentially flat after the third 
hour from the time the boiler was 
filled. This is also true of the copper 
curve, showing that the actual work 
of cleaning was done largely during 
the early part of the treatment. Most 
of the iron and copper was actually 
removed by the cleaning solution 
while the boiler was being filled. 

A 400,000-lb-per-hr boiler operat- 
ing at 900 psi had suffered heavy lo- 
calized deposits and consequent tube 
failures for several years. Figure 11 
shows an interesting fact about the 
cleaning of this boiler. Both the iron 
and copper curves slope upward 
throughout the reaction period instead 
of flattening out as such curves ordi- 
narily do. Apparently small areas of 
extremely heavy deposits in this boiler 
required longer reaction time for re- 
moval than was necessary in boilers 
where deposits were less severe. A 
total of 137 lb of copper and 1100 lb 
of iron was removed from this boiler. 


Fig. 10. Solution used in cleaning a 
375,000 |b per hr boiler, at 975 psi 


When copper deposits are unusu- 
ally thick or when the copper and 
iron are not intermingled, the single- 
stage copper treatment cannot re- 
move all copper deposits. In such 
cases, treatment with an ammoniacal 
oxidizing copper solvent should pre- 
cede the normal single-stage treat- 
ment. 


Use of Combination Treatments 
The case of a 666,000-lb-per-hr 
boiler operating at 1325 psi illustrates 
the use of this technique. Analysis of 
deposit samples taken from the unit 
before the cleaning service showed 
about 30 per cent metallic copper 
content. Because this large amount 
of copper would have required an 
uneconomically large amount of the 
complexing agent used in single-stage 
cleaning treatments, a preliminary 
stage of ammoniacal copper solvent 
was used first. This treatment re- 
moved more than 600 lb of copper. 
The boiler was then flushed with 
water and treated with the acid solu- 
tion containing the copper complex- 
ing additive. This stage removed 35 
lb of copper and more than 1600 |b 
of black iron oxide. Without the com- 
plexing agent, this copper would have 
replated from solution and remained 
in the boiler. Figure 12 shows the 
solvent’s iron and copper contents 
during this second stage of the treat- 
ment, THE END 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the 
issue may obtain them by indicat- 
ing the items desired on one of 
the return post cards appearing 
in this issue. (Tear sheets are sep- 
arate pages originally torn out 
of the issue, hence the name, but 
now supplied to us in limited 
quantities by the printer.) 








] Runner with shaft removed. Attach 
double slings to hook of main hoist, 
the auxiliary hoist 


single slings to 


By raising on the main hoist and 
lowering on the auxiliary hoist, 
is eased down on its side 


the runner 


Turn 


By LLOYD McWILLIAMS * 
YROPELLER-TYPE runner weigh- 


ing 45 tons is a cumbersome piece 
of machinery to sling, especially when 
it must be turned over to do welding 
on the under or discharge side of the 
blades. Slinging around the blades 
makes for sharp corners in the sling, 
thereby greatly reducing its rating. 
Also, there is danger of slippage, 
which may result in sudden, unnec- 
essary stresses imposed on the various 
components. 

The photographic sequence shown 
here illustrates a method of slinging 
on a large runner, which was worked 
out by a group of six men experienced 
in the slinging and moving of ma- 
chinery. It all began as a result of a 
mishap which occurred while lifting 
a heavy turbine runner. The writer 
was asked to set up a panel to investi- 
gate the cause of the accident and 
to come forward with recommenda- 


Heavy lifting by main hoist of 
crane eases the runner onto wood 
blocks. Lift is always close to floor 


Single cables are removed from 
hub, hanging runner is turned 180 


deg, slings are attached to blades 


Two single slings are now moved 
to eye-bolts in hub or crown of 
runner in readiness for operation 4 


Holding weight on main hcist, with 
some weight on floor, auxiliary 


hoist raises runner to upside down 


That Runner This Way 


tions covering the more difficult lifts 
encountered in the hydroelectric 
field. 

In studying the problem, one of 
the group suggested that we experi- 
ment with the small models of run- 
ners which, years ago, were used for 
testing purposes. With miniature 
slings we could rig up the slinging in 
various ways until the best possible 
method was determined. 

The scale model shown in the 
photographs was the result. It is 
scaled 1 in. to the foot and has a 
diameter of 16 in. (Actual runner is 
16 ft in diam.) The miniature slings 
were made from !4-in. aircraft con- 
trol cable, 30 in. between the eyes. 
Four slings were made, since our 
group decided that four 1 !4-in. 6/19 
slings should be used in making fu- 
ture lifts on the 45-ton runners, which 
are 30 ft long. A safety factor of 
not less than 6 is standard. 

Lifting and turning of runners is 


not an everyday task, even in the 
hydro plant; in fact, in this particu- 
lar plant, only three runners had 
been turned over in 30 years. In- 
quiries were sent to the manufactur- 
ers of large turbines. 

From one manufacturer we learned 
that it is now customary to drill holes 
in the outer edges of the blades, on 
propeller-type runners, .>r the pur- 
pose of facilitating handli.g. On leav- 
ing the shop, bronze plugs are in- 
serted in these holes; these can be 
removed fairly easily, should it be 
necessary to work on the runner in 
the field. These holes accommodate 
the inserting of eye-bolts or shackles 
of a size that matches the size and 
weight of the runner. With shackles 
in the outer edges of the runner 
blades, the slinging becomes a com- 
paratively simple matter. THE END 

*Maintenance Supervisor, Shawini- 
gan Water and Power Co, Shawinigan 
Falls, Canada 





RCA Trains for Power Maintenance 


In RCA's big plant in Camden, N. J., ‘maintenance in the power de- 
partment is carried through on a preventive basis by a crew strongly 
trained at two levels of the work. Here’s how the program operates 


N THESE TIMES of general in- 

crease in manufacturing costs, and 
decrease in income and profits, the 
power or utilities engineer is caught 
in the budget squeeze. One of the first 
reactions of top management, in this 
case, is to examine most critically the 
departmental maintenance costs, and 
to make drastic reductions in the 
money allocated for maintenance 
costs. At this time, a maintenance 
crew well trained for the job will pay 
off in helping to reduce these costs. 

Training of a maintenance force 
falls naturally into two parts. First, 


new employees must be trained to 
take their places on the maintenance 
team, and second, all maintenance 
men must be continually trained in 
the use of new methods and in work 
on new equipment. 

Training of new employees in main- 
tenance calls for the recognition of 
the latent talents and skills of those 
people, and developing those talents 
ind skills so they can be used to the 
fullest extent. 

In our power department we class- 
ify men in two basic groups, power 
plant maintenance mechanics and 





Dutie 


tools; repairs and maintains rigging 
tl 


and tackle and yokes and hoisting 


pikes, pliers and wrenches; 


pirit levels, and plumb lines, 


le 


Qualificatio 


Educational experience 


specialty to supervisory 


Dutre 


POWER PLANT MAINTENANCE MAN, FIRST CLASS 


Installs, repairs, replaces and maintains power plant equipment and air 
conditioning and refrigerating equipment and accessories and operates air 
conditioning and refrigerating equipment and accessories 
stalls, repairs, and maintains boilers and boiler components such as fire 
walls, tubes, burner equipment, ducts, 
and altitude meters or gages using cement and compound, hand tools, me- 
chanical drilling and cutting equipment and hoists; 
pumps, compressors, condensers, evaporators, pulverizers, turbines, cranes 
and conveyor equipment using machinist’s and pipefitter’s tools; 
and repairs shelves, bins, lockers, shoring or framework using carpenter's 
equipment such as 
equipment using hand spikes, 
sets up and operates compressors, condensers, 
evaporators, humidifying and dehydrating equipment and accessories using 
hoisting equipment, wrenches, pliers, screwdrivers, tube and pipe cutters, 
pipe-bending and forming tools, soldering equipment, hammers, chisels, 
machinist tools, meters, 
special tools to install and maintain; works to equipment specifications, 
blueprints and schematic drawings; replenishes refrigerant when pressure 
and flow meters indicate necessary according to 


methods determined by type of refrigerant 


shall include one 
lent. Trades training in one of the following specialties: 
fitting, plumbing, machine work or refrigeration. The ability to work on his 
instructions 
works under direct supervision on other functions not his specialty. 

It is understood that only those employees regularly assigned to machine 
work will be required to operate the lathe and milling machine. 


POWER PLANT MAINTENANCE MAN, SECOND CLASS 


Assists Power Plant Maintenance Man, First Class, in the installation, 


removes, in- 
flues, iron work and pressure, flow 
replaces or repairs 
installs 


rope and wire falls 
marlin 


and various 


gages 


specifications, using special 


year of high school or equiva- 
carpentry, pipe- 


with little direct supervision, but 





repair, replacement and maintenance of power plant equipment working 
according to blueprints and verbal instructions: aids in replacing boiler 
walk, knocking down old walls with sledges and crowbars and replacing 
with bricks, mortar and cement using bricklayer’s tools; installs bulk and 
board insulation using metal strapping and strapping tools, canvas, palm 
and needle, shovel and knife to secure in place; removes and replaces fire 
brick and boiler tubes using picks, chisels, hand sledges, crowbars, wrenches 
and miscellaneous tools and hoisting gear to remove, replace and secure 
material; erects and removes iron foundation or construction supports, 
platforms, and ladders, wooden scaffolding, shoring and framework, tempo- 
rary or permanent equipment such as bins, lockers, and work benches, 
using ironworker’s and carpenter’s tools; fabricates replacement parts using 
hand- and power-operated metal and woodworking tools; installs new 
equipment in collaboration with Maintenance Man, First Class. 








RCA classifies its power plant maintenance men in two basic groups, as shown here 


By JOHN S. COLE * 


power plant electricians. Each group 
has two ratings, according to the skill 
of the men. 

We have found it to our advantage 
in hiring new employees to start all 
new men in the lower, or second class 
rating, and to train them on the job 
for future up-grading. By selective 
interviews and careful choice, va- 
cancies in the lower rating can be 
filled from applicants who have the 
basic requirements and future poten- 
tial for promotion to first class me- 
chanics. 

Actual training of a new employee 
starts with the preliminary inter- 
views, before he is hired. All of the 
supervisory employees with whom he 
will work are given a chance to talk 
with him and come to a preliminary 
decision while they conduct him on a 
tour of the plant. The supervisors 
have a good opportunity to observe 
his air of interest in the surroundings, 
his alertness, and his reactions to the 
plant and working conditions as they 
are shown to him. They also have an 
opportunity to check on his knowl- 
edge as they talk with him. 

If, after the preliminary interviews 
and a physical examination, an ap- 
plicant appears fully satisfactory, and 
is hired, his training*starts in earnest. 
He first is given an indoctrination 
course, conducted by Personnel. 

In this course he is acquainted 
with the history of the company and 
its labor policies. He is told of the 
responsibility of the company to its 
employees, and the responsibility of 
the employee to the company. He is 
told of the various activities which 
are sponsored by the company, in 
which he can engage. He is also told 
of the various benefits which the com- 
pany provides for him such as insur- 
ances, holidays, vacations and pension 
plans. He is told of company plans for 
sponsoring or paying for courses of 
instruction which will assist him in 
advancing toward promotions. He is 
shown that the opportunity for ad- 
vancement is present, but that he 
must work and prepare himself so he 
can take advantage of the opportun- 
ity when it arrives. 

In the plant, he again talks with 
the supervisors. He is made to feel 
welcome through introductions to his 
fellow workers. He is given a more 
thorough tour of the plant, and is 
again questioned about his aims and 
ambitions. 

As a second class mechanic, he is 
assigned to work with and assist the 
various first class mechanics. The 
foreman has an opportunity to ob- 

* Superintendent of Power, RCA, Cam- 
den, N 





A NEAT JOB OF PREVENTIVE MAINTENANCE 





Here a high-pressure turbine generator at 
RCA’s Camden plant gets routine 5-year inspec- 
tion. 1 Rotor appears, in first stage of stripping 
process. 2 Rotor is removed and buckets and 
wheels are cleaned by dust-blasting. 3 Dia- 
phragms are also removed and dust-blasted to 
clean. 4 Unit completely stripped. 

While work was proceeding on the turbine, 
stator windings were cleaned, ties and wedges were 


inspected and tightened as required. Windings 
were meggered out and painted. Field assembly 
was cleaned and meggered. Slip rings were cleaned 
and inspected. On reassembly, all worn governor 
valve and extraction gear parts were renewed. 
Unit was test run and returned to service. 
Complete job was done in 800 man hours on a 
straight time basis by four mechanics and two elec- 
tricians working under manufacturer's engineer. 


serve his work habits, and to talk 
with the first class men with whom he 
works, to get their reactions to his 
knowledge and ability. 

The new employee is encouraged 
by supervision to take advantage of 
courses relating to his employment, in 
the local high schools and vocational 
school. The company makes the tak- 
ing of such courses attractive by offer- 
ing tuition loan and tuition refund 
plans to all employees. The company 
also makes the tuition loan and refund 
plans available to employees who 
desire to take courses which are not 
offered at local schools but which are 
related to his work and are given by 
correspondence schools. 

The job descriptions reproduced 
here show that each first class me- 
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chanic must have a basic trade, as 
well as general skills. As the new 
employee rotates between the first 
class mechanics, he can see which 
trade he wants to make his basic one. 
After he has picked his basic trade, 
as boilermaker, bricklayer, pipefitter, 
millwright, machinist or refrigeration 
mechanic, and after the foreman has 
talked with the mechanics in that de- 
sired trade to be sure that the man is 
picking the right spot, he is perma- 
nently assigned to assist mechanics 
in that basic trade. 

He is then encouraged and guided 
in the selection of training courses 
which will enable him to back up his 
on-the-job practical training with the 
knowledge of theory which goes to 
make a good all-round mechanic. 


Under this plan, he will, at the 
completion of two years’ service, have 
had about 3000 hours of practical 
training in a basic, selected trade, and 
about 1000 hours of practical training 
in general power plant maintenance 
in all trades. In addition, he will have 


received about 300 hours in class- 
room study or home study in courses 
relating to his general and _ basic 
work. At this time, he will also have 
reached the top pay bracket of a 
second class mechanic. 

During this time, the foreman has 
had ample opportunity to observe 
the man as to initiative, ability, punc- 
tuality, safe work habits, and to rate 
him on these factors. At this time, it 
can be decided whether to promote 
the man to a first class mechanic, or 
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to require further seasoning and in- 
struction as a second class mechanic 
before such promotion can be made. 
In either event, the man involved is 
notified personally of the decision, 
and is given the reasons for making 
that decision. 

The burden of preparing for ad- 
vancement lies fully on the man him- 
self, which fact is stressed from the 
first interview. The supervisory force 
is ready and willing to assist and en- 
courage every employee in his efforts 
to advance and improve. It therefore 
becomes necessary for the selective 
interviewing prior to hiring to elim- 
inate those who lack initiative, and 
who do not have the immediate desire 
to improve and advance themselves. 
We are not hiring immediate helpers, 
we are hiring future mechanics. 

A well-trained, capable mechanic 
can carry on a job to completion with 
a minimum of supervision; therefore, 
any time spent by a foreman or other 
supervisor in training activities will 
tend to reduce the work load of that 
supervisor. 

When a mechanic has been rated 
first class, a promotional pay increase 
is given to him. He has three addi- 
tional merit steps in that pay bracket 


to reach the top rate of pay. These 
merit increases are given to him as he 
earns them, and on the recommen- 
dation of his immediate supervisor. 

These merit increases help to main- 
tain the study habits and the desijre 
for increased knowledge and skill that 
have been implanted in the man dur- 
ing his preliminary training as a 
second class mechanic. To assist the 
man in reaching his top potential, 
each foreman has a library of manu- 
facturers’ instruction books, covering 
all equipment in the plant. Each me- 
chanic assigned to a job is taught to 
use those books as his basic reference, 
and to follow the instructions con- 
tained in those books at all times. 

Most of our maintenance is carried 
through on a preventive basis. Equip- 
ment is removed from service on a 
running time basis which has been 
established by our experience. Each 
item is dismantled completely, and 
all parts are inspected for wear or 
breakage. All worn or defective parts 
are replaced as required to restore the 
unit to normal condition. During this 
work, the manufacturer’s instructions 
and drawings are followed implicitly 
to secure the necessary clearances and 
tolerances. 


Major equipment, such as turbines, 
generators, and large air conditioning 
units, are serviced on a similar basis, 
but field engineers from the manu- 
facturer are brought in to supervise 
such inspection and repair. 

Field engineers are also brought in 
to supervise the installation and 
start-up of new major equipment. 
We have found that these men are 
always very capable and willing in- 
structors. Therefore, we make it a 
point to have these men instruct our 
maintenance personnel in proper 
procedures and methods while they 
are in the plant. 

Company benefits as to educa- 
tional and training courses do not 
stop when a mechanic reaches his top 
rating. The company makes a general 
practice of promoting existing per- 
sonnel, if qualified, to fill any vacancy 
which exists. Therefore, any man who 
wishes to prepare for further promo- 
tion is encouraged to carry on with 
his studies. Some men, under this 
plan, have completed high school 
work and have gone on to college. 
They have obtained the degrees 
which prepared them to win promo- 
tion to much better positions in the 
company. THE END 


High-Temperature Piping Problems Solved 
With New Expansion Joint Design 


CONTROL of high temperatures 
and pressures has always been a chal- 
lenge to resourceful chemical and 
petroleum design engineers. A case in 
point is the unusual installation of 67 
very large Badger expansion joints 
at the new Orange, Texas plant of the 
Firestone Tire and Rubber Company. 
At the plant, which produces 40,000 
tons per year (10,000 lb per hr) of 
butadiene from butane via_ the 
Houdry catalytic dehydrogenation 
process, 23 of the joints are a whop- 
ping 72 in. in diameter (see Figs. 1 
and 2). 

But size was not the only design 
problem at the plant. Some of the 
joints had to withstand temperatures 
as high as 1100 F. Also, the joints had 
to compensate for complex move- 
ments. In many instances, the forces 
on the anchors and connected equip- 
ment were critical and it was neces- 
sary to use systems of hinged joints 
or tandem joints in order to minimize 
these forces. 

Other joints, because of complex 
piping arrangements, had to take 
axial movement as well as lateral 
movement in two different directions. 
In the case of some of the pipelines 
to the towers, the question of forces 
due to wind loading, weight of pipe 
and other factors, resulted in unique 
designs of the hinges. 

The process called for hydrocarbon 
lines with a pressure range from vac- 
uum to two pounds absolute and 


temperatures from 1000 F to 1100 
F. Air lines operate at 12-lb pressure, 
and the same temperature ranges. 
Hydrocarbon lines vary in diameter 
from 30 in. to 48 in. Air lines are 54 
in. and 72 in. 

For the installation, Badger Mfg. 
Co used its Series 50 (low pressure 
joints. These incorporate a curvilin- 
ear corrugation design which results 
in more uniform movement per corru- 
gation. The design is based on a care- 


Fig. 1. Hot air to reactors (left), 
hot hydrocarbons to reactors (right) 


ful correlation between shape, height 
and pitch of the corrugations. Weight 
is about half that of conventional 
joints, and flexibility is increased. 
Because of the severity of tempera- 
tures, the bellows of all the Firestone 
joints were fabricated from stainless 
steel. However, the welding ends are 
of stainless only on the high tempera- 
ture hydrocarbon lines. On the air 
lines, where temperatures are lower, 
carbon steel welding nipples are used. 


Fig. 2. Air blower with joints in dis- 
charge pipe. Joints have 72-in. diam 











View of workmen re-assembling each pair of 
220-kv lines into single circuit for 380 kv on 
Plessis-Gassot to Genisiat line of French system 





CIGRE Reports European Power Systems 
Will Be Expanded at 380 kv 


At 17th CIGRE meeting in Paris, June 4 to 14, 1958, world’s 
electrical engineers report on expanding high-voltage systems and 








interconnections, larger generating units, progress in control and 
protection, cables, insulation, transformers and circuit breakers 


MID THE NUMEROUS attrac- 
tions and distractions of the 
magnificent city of Paris, France in 
the springtime, over 1700 power engi- 
neers gathered for serious technical 
discussions at the 17th CIGRE meet- 
ing from June 4 to June 14, 1958. 
Those engineers came from every 
country in the world to contribute 
their knowledge of high-tension elec- 
tric systems to their colleagues. 
Meetings of CIGRE are held every 
two years.* The organization has 
headquarters in Paris. It is an inter- 
national organization and the word 
CIGRE (pronounced see-gray) is 
formed from the initials of Confer- 
ence Internationale des Grand Re- 
seaux Electriques; or, in English, 
International Conference on Large 
Electric Systems. It operates with 
the support and assistance of all the 
large international electro-technical 
organizations. Any electrical engi- 
neer, any industrial or scientific so- 
ciety, any organization devoting its 
activities to high-tension electrical 
systems, may become a member. 


Organization of Meetings: Techni- 
cal sessions are devoted to discussion 
of points covered in the technical] 
papers prepared for the Conference, 
but the papers themselves are not 
read. Instead, the papers are pre- 
printed in both English and French, 
the two official conference languages, 


*R. H. Morris editorial director, and A. W 
Kramer, then editor of Power ENGINEERING, &at- 
tended the CIGRE meeting in 1956 and reported 
its highlights in the August, 1956 issue 


Iditor’s note 


All illustrations from original papers 
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and a complete set of these papers is 
sent to each registrant well before 
the conference opens. Then he has 
time to study them and prepare com- 
ments on various points brought out. 

Each session has a chairman, a 
secretary and a special reporter. The 
latter studies all the papers of his 
group, summarizes them, and selects 
important points for discussion. The 
chairman then calls on various in- 
dividuals, who have indicated their 
desire to do so, to discuss them in a 
5-minute talk. Discussions are deliv- 
ered either in French or English, and 
an interpreter immediately re-pre- 
sents the discussion in the alternate 
language. 

In addition, each member is pro- 
vided with a small transistor radio 
receiver and headset, by means of 
which he can listen to the simulta- 
neous interpretation as it is presented. 
A small radio transmitter broadcasts 
the discussion and _ interpretation. 
Another useful device, in charge of a 
platform chief, is an _ illuminated 
panel on which, with large detachable 
letters, he posts each discusser’s name 
and a code letter indicating his coun- 


ry. 

Incidentally, this ‘‘reporter’’ meth- 
od of conducting a technical session 
has been tried by the Lubrication 
Division of ASME in the United 
States and has aroused considerable 
interest as a way of stimulating dis- 
cussion in meetings. 

Behind all the discussion of technical 
details lie two very important factors: 
the fact that the demand for elec- 
tricity is increasing in every country 


By CHESTER R. EARLE 


Editor, POWER ENGINEERING 





(see POWER ENGINEERING January 
1958) and the fact that more high- 
voltage, high-capacity power net- 
works and interconnections must be 
provided for delivering power wher- 
ever it is needed for both industrial 
and domestic use. Electric power 
builds up industrial productive ca- 
pacity and raises human living 
standards everywhere — a truism. 

In existing power systems, means 
must be found, primarily by raising 
voltages, to raise the capacity of 
existing transmission lines. In some 
countries, engineers foresee direct- 
current transmission as an aid in 
doing this. In building new systems, 
power engineers are looking ahead 
and starting with 380-kv networks, 
and talking about the possibility of 
700 kv systems or even higher and of 
greater capacity. That is the reason 
for much discussion, among CIGRE 
engineers, of line losses, use of capac- 
itors, cable design, details of circuit 
breakers, disconnects, transformers 
and every other factor involved. 
Many of the components required in 
the systems 10 years from now must 
be installed now, and, to determine 
what they will do, elaborate test 
laboratories and facilities have been 
set up in many countries. 

In short, the electrical engineers of 
the world are looking ahead and are 
coéperating with each other, by in- 
terconnecting their electrical systems 
and by exchanging technical in- 
formation on a_ world-wide basis 
through CIGRE, in a way that 
should carry over into every social, 
economic and political phase of life. 
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Generation, Transformation and Current Interruption 





IN HIS REPORT on coupling of 
alternators by the autosynchroniza- 
tion method, C. Penescu of Rumania 
described a method of calculation to 
check the time taken for alternators 
to come into synchronism a mat- 
ter of a few seconds. 

There was considerable discussion 
of generator cooling procedures, espe- 
cially of water-cooled stators. W. N. 
Kilner of England showed how, after 


considerable testing, his company 
settled on pure water for inner-cool- 
ing of stator windings. They rejected 
hydrogen because of constructional 
difficulties and oil because of high 
pumping power and lower specific 
heat. Water is used at 40 C in parallel 
flow; for larger contemplated 200-mw 
units, the water cooling will be in a 
circuit entering a hydrogen-cooled 
casing. Main generator terminals will 
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Fig. 1. Cross-section of 200,000-kw turbine generator; hydrogen cooled and 


with water-cooled stator 
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YU 


winding as described in 


session on generators 


Fig. 2. Simplified diagram of a converter set for connecting a 50-cycle system 
with a 16% cycle system supplying power for Austrian electric railway systems 


A-3-phase 50-cycle system; B-single phase 16% cycle 
system; C asynchronous machine D-synchronous machine 
E- Scherbius machine; L- Liquid starting resistance; G- Ex 


citer with resistance H in series with its excitation circuit 
F- Frequency changer; J- 
effective output; K- Double induction regulator for reactive 


Double induction regulator for 


also be water cooled, it was explained. 

Hydrogen cooling of generators 
was thoroughly covered, especially 
by Dureault, Letrilliart and Valentin 
of France, with many comments on 
the use of hydrogen cooling in USA, 
influence of power factor on dimen- 
sioning of rotors and stators and 
distribution of temperatures. 

With the new methods of cooling, 
said Mullner of Germany, and Wiede- 
mann of Switzerland, size of alterna- 
tors can be increased to 350-mw with 
reliability, with decreased rotor di- 
ameter for a given output. 

Influence of an increase in exciter 
response, said Hamdi-Sepen of Tur- 
key, is rather small in the first 0.2 
sec, especially if the machine is con- 
nected to an infinite bus through a 
long transmission line and this is 
more than the fault-clearing time 
generally permitted in transmission 
systems. 

Excitation of synchronous ma- 
chines by mercury arc rectifiers with 
grid control, magnetic amplifiers, or 
transistor circuits, was discussed by 
Frey and Noser of Switzerland 
Rectifiers are more expensive but are 
as reliable as other methods. Electro- 
mechanical regulators, properly de- 
signed and built, are adequate for 
most control problems and are sim- 
ple, reliable and economical. 

Frittum and Mosbeck of Austria 
described equipment for coupling 
and regulating a station of two 20- 
mw units at which interconnection 
is made between a normal 3-phase 
50-cycle system and a single-phase 
system at 1624 cycles, the latter 
frequency being necessary for Aus- 
trian electric railway systems. The 
system shown in Fig 2, and described 
in detail in the paper, has proved 
economical and stable. 

Transformers: Primary trend in 
transformers, as pointed out by 
Wentz of United States, is toward 
larger kva and kv ratings, associated 
with the continual growth of power 
systems and the need for economy. 
Some of the means by which larger 
and more economical transformers 
are produced: 


1. Continual improvement of mag- 
netic material and more wide- 
spread use of 3-phase cores. 
Reduction of insulation required. 
More effective cooling, by use of 
forced oil cooling. 

Better winding arrangements. 

Use of newly-perfected methods 
for exact calculation of impulse 
voltage at any point in the wind- 
ing. 

Wider use of autotransformers. 
A new heavy-duty car for trans- 
porting transformers designed 
from ideas received from Siemens- 
Schuckert. 

Fault detection is commonly being 
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accomplished by rate-of-rise-of-pres- 
sure relay operating in the gas space 
above the oil. 

Bushing dimensions have been 
standardized for 23 kv through 196 
kv, permitting more interchangeabil- 
ity between manufacturers’ bushings 
and reducing spare parts. 

Meador of the United States cov- 
ered transformer oil testing, effect of 
oil preservation, corona testing and 
phase to phase insulation. He de- 
scribed a new type of oil preservation 
equipment, Fig. 3, designed to over- 
come effect of oil bubbles, caused by 
pumping, that degrade oil’s electrical 
strength from 20 to 60 per cent. The 
device overcomes other disadvan- 
tages of the conservator. 

Casson and Harper of Great Brit- 
ain reported on the various winding 
arrangements and construction of 
275-kv transformers required for the 
British 275-kv grid system. Physical 
transporting of large transformers is 
an important problem. It was treated 
as one phase of a special study report 
by Langlois-Berthelot of France. 
Rail and road transport were dis- 
cussed. The former may require de- 
pressed bottom cars, or else the beam 
tank on which the tank of the trans- 
former itself is used between two 
bogies. He also discussed transport 
of dismantled transformers, use of 
air or CO, instead of oil during ship- 
ment, capacities of lifting gear and 
the like. Large power transformers 
are the US 380-mva units, also some 
150-mva units in France, but other 
countries are producing units of 150 
through 300-mva. Auto-transformers 
of 660-mva are being produced in 
Germany. 

On-load tap-changing in trans- 
formers, according to Nolen of the 
Netherlands, seems to be employed 
on a relatively more general scale 
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Fig. 4. New transformer bushings for 
380-v systems. a, for a Swedish sta- 
tion, inclination 55 deg to vertical; 
b, for the French system, inclination 
20 deg to vertical; c, for the German 
system, standardized, vertical mounting 
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Fig. 3. G-E’s Atmoseal oil preservation system showing parts 


1, oil reservoir; 2, air cell; 3, air cell ventilating breather; 4, vent 


valves; 5, automatic 


pressure-vacuum relief vaive; 6, lifting lug; 7, transformer bushing; 8, bushing adapter 


9, shut-off valve; 10, sump chamber 


11, thermal seal connection pipe; 12, globe valve 


13, liquid level gage with low-level alarm contacts. This device is a new development 


than in America. In Europe, by far 
the greater proportion of big new 
transformers are equipped with on- 
load tap changing; in America it is 
less than half. He described electrical 
tap changing in detail. 

Recent forms of 380-kv_trans- 
former bushings, Fig. 4, were de- 
scribed by Kappeler of Switzerland. 
He traced their development and 
gave details of insulation, stresses, 
and the like, and said the results show 
there is no difficulty in making bush- 
ings with dry insulation for a nomi- 
nal voltage of 700-kv and for currents 
over 1000 amp. 


Circuit Breakers: Because of the 
development of extra high-voltage 
circuit breakers, said Chernyshev of 
USSR, necessity has arisen for set- 
ting up a test installation for de- 
termining the breaking capacity of 
the circuit breaker. Obviously, it is 
out of the question to erect a station 
with short-circuit power equal to the 
required breaking capacities, hence 
indirect methods must be used. He 
described synthetic circuits and meth- 
ods of testing separate elements. The 
synthetic circuit is shown in Fig. 5. 
As a result of tests, a series of air- 
blast circuit breakers has been de- 
veloped for voltages from 110-kv to 
400-v and capacities up to 6000-mva 
and 15,000-mva. In operation on a 
network, he reported, not a single 
case of failure to interrupt the short 
circuit power has been recorded. 

From the Lachmatt substation in 
Switzerland, the Aaretessin Elec- 
tricity Co. Ltd. feeds electrical energy 
to several large consumers. Distribu- 
tion is at 50-kv and the incoming 
power at 150-kv comes 100 to 130 
miles from stations in the Alps, so 
inductive power is an important fac- 
tor. Consequently 15.75 mvar ca- 
pacitor banks, Fig. 6, were installed 
to discharge the transmission lines of 
inductive current. As a result, losses 
were greatly decreased, but it was 


necessary for the banks to be inter- 
rupted on low-load days. For safety, 
the breaker interruptions had to be 
measured. Schar and Baltensperger 
of Switzerland reported the results of 
these tests in paper No. 138. 

Kinghorn, Barnes and Hauspurg 
of USA reported experiences with 
rapid reclosing on transmission lines 
of the 345-kv network in the USA. 
This system is in an area of high 
lightning incidence. Circuit breakers 
having a tripping time in the range 
from 5 to 8 cycles and a dead time of 
10 to 13 cycles are used for high- 
speed reclosing. During two years of 
service, a total of 152 operations 
have been controlled and the number 
of successful reclosures, for the differ- 
ent grids, amounts to 94 to 100 per 
cent. (See table, page 12 ) 

Amer and Young of Great Britain 
presented data on an are control de- 
vice for circuit breakers called the 
turbulator, designed to extinguish 
the arc. Latest type of this device is 
shown in Fig. 7. The are is drawn in 
front of the lateral vents so that the 
oil and gas leaving the turbulator 
must work on the are to extinguish 
it. Oil is injected into the turbulator 
during the opening stroke to assist 
the extinguishing action at low cur- 
rents. The later type has oil en- 
trapped in pockets at the rear, so 
that any tendency of the are to move 


Fig. 5. System for testing circuit 
breakers with arc durotion of sev- 
eral half periods (second variant) 
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Fig. 6. Part of the Lachmatt substation, showing the capacitor bank 


from the position in which it is 
drawn is counteracted by increased 
generation of gas from the trapped 
oil. Also, design of vents and chan- 
nels outside the turbulator provides 
maximum cooling, minimizes danger 
of flash-over. 


Much interest was 
aroused by the various papers on 
substations. Droskin of USSR re- 
ported on new designs for outdoor 


Substations: 


110, 220 and 400-kv substations in the 
USSR. Bus bars of the stations are 
of steel tubing. Earlier designs used 
the classical rotating type or panto- 
graph type disconnect switches. 
Latest designs use a new cantilever 
type disconnect. 

Designs for 400-kv outdoor sub- 
stations provide either double main 
bus with two circuit breakers per 
circuit or double main bus with two 
breakers for the line circuits and 
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Fig. 8. Design of outdoor 400-kv substation with ring bus arrangement and 
disconnecting switch on the line side, as designed for some European stations 
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Fig. 7. Schematic sections of two types 
of turbulators, described in the text 


direct connection between bus and 
transformers by means of a discon- 
necting switch. When there are four 
circuits, a ring bus is used. For large 
stations, a single breaker per circuit 
with a bypass bus and bypass circuit 
breaker permits any one breaker to 
be taken out of service for overhaul. 

Other members discussed use of 
tubing for bus bars in substations, 
both outdoor and bunker types, the 
latter used in Germany. In some 
cases 110-kv cable was used for bus 
bars. Pantograph disconnects are 
sometimes used. 

Gross of USA reviewed the use of 
cantilever-type disconnects in USA 
and asked about the cost of the 
pantograph disconnects as compared 
with the cantilever. The former, it 
was said, are more expensive, but 
definite costs were not given. 

Cable buses were described by 
Oberdorfer of Austria. To meet high- 
voltage needs, it is planned to use 
single-phase oil pressure cables de- 
signed for no maintenance, no aging, 
and held under tension during auto- 
matically signaled disturbances. For 
branch sleeves, high standards of 
construction have yet to be found, 
but use of plastics may help. For 
economy and space saving, the dis- 
connector insulators should also act 
as terminals for the bus bar cables, 
requiring redesign of the disconnect. 
The author says the pantograph type 
disconnect is particularly suitable for 
this purpose. 

Substation design is influenced ma- 
terially by location, whether in 
crowded areas, or underground, or 
outdoor, or enclosed, or with archi- 
tecture to match its surroundings, 
and those factors were all discussed. 

Just as increasing load affects in- 
stallation of generators and of new 
connections, the load determines 
what supply system is placed be- 
tween generators and consumers. 
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Fig. 9. Substation design with ring bus 
bar, designed for German stations. 
(Freileitungs-abgang means branch 
lines; Gertteblock means apparatus 
block; Transformateur is transformer} 


Mean of Belgium discussed suppl) 
systems in some detail, pointing out 
that it is one of the rare technical 
cases where the solution that pro- 
vides the best service is also the most 
economical. 

Analyzing the radial and grid sys- 
ems for reducing 150-kv to 70, 36, 

} and 5-kv, the author concludes 
that the grid system has most advan- 
tages: increased reliability, increased 
transmitting capacity, ability to han- 
dle local overloads, better voltage 
regulation, lower first cost and other 
factors. 

In large built-up areas in Paris and 
Lyons, said Dejou, Morisseau ana 
Sallard, most important development 
is the introduction of very high 
voltages into the center of the cities 
and sometimes elimination of inter- 
mediate sub-transmission systems. 
This involves not only space prob- 
lems but also substation design. The 
problems are: cooling of the trans- 
formers; reduction of the noise level 

of the transformers to the level suita- 
ble for the area; handling of the 
transformers and other equipment; 
protection against fire; noise of the 
cooling plant if oil pumps are used 
(water cooling is quiet). Size of the 
station, ventilation and _ insulation 
level to suit buildings where installed 
are also important factors. Similar 
data on Italian substation practice 
were given by Brambilla. 

As part of the first 5-year plan of 
the People’s Republic of China, tech- 
nical data were given by Mao-Chun 
and Da-Hau on use of reinforced 
concrete structures for substations 
and supporting towers (Fig. 10). In- 
door type switchgear for a typical 
substation cost 278,120 yuan, while 
outdoor gear cost 283,762 yuan. 

For control of substations and 
other equipment, prefabrication and 
standardization of control and super- 
visory installations have been adopted 
by Electricité de France as described 
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Fig. 10. Part of a 110-kv substation in the power system of the People’s 
Republic of China; note the use of the concrete supporting structures 


by Sallard, Mery and Verneau. The 
practice here resembles that of USA. 

Remote control of water power 
stations and substations in Sweden, 


duction compared to cost for saving 
on personnel is about 50 per cent a 
year. It is, of course, a question how 
far one should go in reducing per- 


sonnel. Techniques for telemetering 


said Geijer, Nordstrom and Berginan, 
are well known, have been used for 


reduces labor considerably. Cost re- 
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Fig. 11. Annual cost of different remote control systems in relation to distance. 
Al, multiwire system; A2, multiwire system with intermediate relays in the switch- 
yard; A3, duplex system; A4, selector system with d-c cable circuit; B1, selector 
system with cable for a-c; B2 selector system with radio link circuit; B3 selector 
system with carrier current circuit. This system is used in Swedish networks 
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Fig. 12. German circuit breaker for use 
with medium voltage power capacitors 
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Fig. 13. Influence of series capacitors 
on the Swedish high-voltage transmis- 
sion system. Vertical scale shows com- 
parative transmission costs in millions 
of Swedish croner per year (see text) 
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Fig. 14. For burying cable in sea bed between islands, Japanese power system 
has used these two types of cable-burying machines, as explained in the text 


years in USA. The public telephone 
system is not used, but well-balanced 
four-wire cables with phantom cir- 
cuits are used. Radio links are em- 
ployed and in one small station, tele- 
vision is used, remotely controlled 
over a radio circuit, the TV picture 
transmitted over another link. Costs 
are as shown in Fig. 11. 


Capacitors: Because of the trend 
to high-voltage transmission in all 
systems, the CIGRE members were 
much concerned with the problems 
of reactive power. For the first time 
in these meetings a group of papers 
on capacitors was presented. Devel- 
opment of larger energy sources, 
both fuel and water power, and trans- 
mission of the generated power over 
long distances, create reactive power 
problems. The reactive current 
should not be transmitted over long 
distances, because this produces high 
voltage drops. Accordingly, said 
Lehmhaus, on behalf of Study Com- 
mittee No. 18, the power factor is 
corrected either by synchronous con- 
densers or by capacitors. 

Today the trend is toward the use 
of capacitors (static condensers) dis- 
tributed in small banks over the net- 
work. Of course, in the USA and in 
France, synchronous condensers are 
still used in many cases. (In one in- 
stallation in France, gas turbines are 
used to start them.) But in the newer 
electric networks, the trend, accord- 
ing to Lehmhaus and Roser, is 
toward the capacitor. In many coun- 
tries, where at present there is now 
only limited compensation of reactive 
power with shunt capacitors, they 
will be installed on a larger scale 
within a few years. 

There was much discussion of the 
relative uses and advantages of shunt 
capacitors and series capacitors. Up 
to now, series capacitors for high 
voltage have been installed only on a 
few important lines, as in the USA 
and in Sweden. They are usually em- 
ployed to increase capacity of exist- 
ing lines, regulate voltage and reduce 
surges. An American proposal by 
W. A. Morgan to install series ca- 
pacitors at terminals of transformers, 
generators and motors on certain 
applications, aroused much interest. 
Also discussed was their effect on 
system stability. On the whole, the 
uses of capacitors were pretty well 
understood and approved. At the 
1956 CIGRE meeting, data were 
given on the first three Swedish 380- 
kv series capacitors, each rated at 
100-mvar, and a fourth of 160-mvar 
has since been built. In the USA, a 
series capacitor of about 100-mvar is 
being installed on the Grand Coulee 
300-kv, 235-mile line. 

Existing protective devices for 
series capacitors (short circuit pro- 
tection, by-pass gaps and the like) 
still need much development, it was 
stated. It would be desirable to ren- 
der unnecessary the external protec- 
tive devices by increasing the internal 
safety factors. Certain designs can be 
made self-healing. 
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Qualities of paper used in capaci- 
tors were discussed. Pierson of Bel- 
gium advocated a porous paper of 
low density and lower dielectric losses 
as being better than dense papers. 
Elsner of Switzerland submitted a 
report on impregnants of capacitors. 
While formerly oil was used, later 


Construction, Insulation, 


developments have led to the use of 
synthetics (Askarels, etc.) as well as 
mineral oils. American and _ later 
European practice has changed from 
the use of pentachlor-diphenyl to use 
of tetra or trichlor-diphenyl. 

Walker and Coursey of Great 
Britain discussed protection of shunt 


capacitors with fuses, switchgear and 
discharge resistors. Practice here is 
not uniform. Bornitz, Hoffman and 
Leiner of Germany explained uses of 
filter circuits with capacitors and 
there were papers on corona losses, 
circuit breakers and other problems 
in the use of capacitors. 


Maintenance of Overhead and Underground Lines 





CABLE for both overhead and 
underground lines was a subject of 
much interest to the members. Sub- 
marine cable for both a-c and d-c 
installations, with emphasis on the 
latter, was described by Mollerhoj of 
Denmark and Sutton and Morgan of 
Great Britain. After reviewing the 
requirements for submarine use, they 
explained the construction of a 2-core 
flat cable. A cable of this type would 
be suitable for the cross-channel 160- 
mw d-e cable link between England 
and France. 

Analysis of the power that can be 
transmitted at 400-kv with low- 
pressure and high-pressure oil-filled 
cables, having the same copper sec- 
tion, has shown that the low-pressure 
oil-filled cable of conventional type 
is most suitable for transmission of 
very large powers. An experimental 
cable of this type having a copper 
section of 800 sq mm, and its related 
accessories, was described by Priarog- 
gia, Morello and Palandri of Italy. 

In the winter of 1956-1957, Oslo 
Power Supply Company = started 
operating a 300-kv underground ca- 
ble system between three transformer 
stations; total length of the line was 
about 12 kilometers; capacity 200- 
mw. As explained by Bodtker and 
Johnsen of Norway, the cables were 
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Fig. 15. To supply power from the hydro 
plants of Yugoslavia to Southern Italy, 
supplementing an overhead line around 
the sea, this d-c high-voltage submarine 
cable is planned to connect Ragusa and 
Foggia across Adriatic sea; cable for 
250 kv, area of 300 sq mm design 
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laid in a trench, separated by cement 
asbestos plates for protection from 
short-circuit ares, supported on a 
layer of sand, with a sand layer over 
them, then a concrete slab covered 
with fill. The cables pass under two 
suburban railways in 6-in concrete 
pipes, but vibration is negligible. 
They also cross a bridge, where they 
are supported by cleats hanging on 
spiral springs. Here they are laid in a 
horizontal wave form and the con- 
struction allows for bridge expansion. 

Japan, said Ikeda, has installed 
many submarine cables to transmit 
power between its various islands. 
Mahy technical difficulties were 
caused by such factors as bad sea 
beds, hard tidal flows, deep seas, bad 
weather. But these problems have 
been gradually solved. 

One interesting feature is that in a 
20-kv butyl rubber insulated cable 
laid in Japan in 1956, a radioactive 
isotope was used to help locate the 
cable in the future. Another feature 
is the method used for burying the 
cables. After determining the nature 
of the sea bed, by a supersonic depth 
meter, one of two burying machines, 
Fig. 14, is used. The plow type ma- 
chine carries the cable on rollers and 
is pulled ahead by a ship; the plows 
dig a trench of V-shape and drop the 
cable into it. In the water-jet type 
machine, the working ship delivers 
high-pressure water to the nozzle, 
making a hole in the sea bed. The 
rear of the machine goes down under 
the sea bed until supported by the 
sleighs, dredging the ditch and de- 
positing the cable in it. 

Data on tests of 220-kv and 400-kv 
d-c cable in the USSR were given by 
Gorodetsky. These cables are still 
under development. For an 800-kv 
transmission line, both solid type 
cable and oil-filled pipe-type cable 
are being investigated. Design of the 
sealing ends was shown, also the 
design of joints. 

Design of a submarine cable across 
the Adriatic Sea, to transmit power 
from Yugoslavia to Southern Italy 
was described by Visentini, Asta and 
Trimani. At present, power is trans- 
mitted by overhead lines around the 
head of the Adriatic to connect with 
the Italian system at Gorizia; but a 
d-c submarine cable of 300 sq mm 
cross-section, at 250-kv, has been de- 
signed to cross the Adriatic, a dis- 
tance of about 128,000 kilometers as 


shown in Fig. 15. 


Ingledow, Hollingsworth and Wil- 
liams of Great Britain reviewed the 
installation of the 138-kv 120-mw 
submarine gas-filled cables that now 
link Vancouver Island to the main- 
land of British Columbia. The method 
of cable laying and control were 
described and this method will be 
used again for two additional cables. 

Hansson of Sweden described a 
new design of cable for future 425-kv 
lines, designed for high dielectric 
strength, low losses and better cool- 
ing, Fig. 16. An oil pump forces oil 
longitudinally through the hollow 
conductor at about 20 atmospheres 
(approximately 295 psi). The oil also 
flows radially through the insulation 
in outer channels under lead. The oil 
returns through outer channels and 
return pipe line to the vacuum stor- 
age vessel where the oil is degasified. 

There were several papers describ- 
ing design and experimental work on 
cable insulation with synthetic high 
polymer materials and oil, with plas- 
tic insulation for both a-c and d-c 
cables, with polyethylene insulations 
and various impregnated paper in- 
sulations, all for both overhead and 
submarine work. 


Fig. 16. Diagram of oil flow in a new 
type of cable with continuous oil flow 
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Operation, Protection and Interconnection of Systems 





SESSIONS DEALING with sys- 
tem stability and load and frequency 
control stimulated good discussion. 
Of special interest was the description 
of the parallel operation of the Ger- 
man and French electric systems 
with automatic control. The French 
systems, the peak power of which is 
nearly 10,000 mw, and the German 
systems, the peak power of which is 
nearly 15,000 mw, were intercon- 
nected during the winters of the past 
two years by the single 225-kv line 
from Saint Arold to Treves. 

In practice, during parallel opera- 
tion, the frequency was maintained 
within a band of 50+0.015 cycles, 
the deviations exceptionally reaching 
0.1 cycle. The method of operation, 
said Brutzel, Germany and Cheval- 
lier, France, was satisfactory, does 
not require a central control point, 
but requires only a simple agreement 
between the control rooms of the two 
systems. The amounts of power in- 
volved were of the order of 70 mw. 


Computer Applications: Use of 
graphic analyzer based on the use of 
short-circuit currents for the study of 
high-voltage systems was described 
by Dimo of Rumania. Digital com- 
puter applications in power system 
analysis were covered by Brown and 
Tinney of USA. These applications 
and the computing equipment are 
advancing so rapidly that any con- 
clusions based on the present situa- 
tion can only be tentative. 

In the Belgian system, said Denis 
of that country, a system of load 
frequency control has been used to 
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control a combination of 10 networks 
fed mostly by steam power stations. 
The scheme is based on transmitting 
from a single control point a single 
variable called the “‘level,’”’ which 
determines the control power de- 
manded of each generating unit. On 
tests, this maintained the frequency 
within about 0.05 cycles. The control 
circuits are shown in Fig. 17. 

Exhaustive analysis of tests made 
to determine the regulating power 
and the static stability of the inter- 
connected networks of western Eu- 
rope was presented by the Union for 
the Coérdination of Production 
and Transmission of Electricity 
(UCPTE). This showed results of 
tripping tests for the whole intercon- 
nected network carrying about 27,- 
000-mw. 


Lightning and Surges: Ellis and 
Link, of Ontario, reported the devel- 
opment of a lightning stroke counter 
for transmission systems. The instru- 
ment records electromagnetic im- 
pulses and light flashes generated by 
lightning, counts the number of in- 
dividual discharges in multiple strokes 
to earth, also measures the time inter- 
vals between successive components 
as well as the total duration of such 
strokes. Records of 3012 strokes were 
evaluated. 

High-speed automatic reclosing, 
in the ease of lightning strokes on 
transmission lines, is recommended 
by Burgsdorf, USSR, as the most 
reliable method. Good grounding on 
110-kv and 220-kv lines on metal 
towers is recommended in regions of 
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17. Schematic diagram of the control equipment installed in the Belgian 
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frequent thunderstorms, also ground - 
ing of the supports. Insulation prop- 
erties of wood-pole lines obviate need 
for grounding, said the author, for it 
would increase the cost by 20 per 
cent. 

Overvoltages in direct lightning 
strokes up to 8000-kv are measured 
in Sweden, said Lundholm. In Czech- 
oslovakia, said Homa, maximum 
amplitude of lightning currents was 
244 ka. Switching overvoltages are 
of low amplitude, so lightning arrest- 
ers can be expected to operate on 3 
to 10 per cent of the overvoltages 
produced by disconnection of cir- 
cuits. Survey of overvoltages due to 
switching operations at three substa- 
tions on the British 132-kv grid 
showed highest relative overvoltage 
recorded was 2.65. 


Teletransmissions: System of re- 
mote indicating, telephone and tele- 
metering for the British grid was 
explained by Gunning and Kauf- 
mann. They explained that stand- 
ardized components of every kind are 
used; and from these a control as- 
sembly can be made up to fit any 
station or control point as desired. 
They emphasized that it is the com- 
ponents that are standardized. The 
system uses ordinary grade Post 
Office lines with phantom d-c earth 
return signals for infrequent traffic 

general instructions, indications, 
etc. — and have 10-way time division 
multiplex band transmission for the 
high-density telemetering traffic us- 
ing VF signalling. On lines where d-c 
signalling cannot be used, 300-cycle 
signalling is used with 400-cycle high 
pass speed filters. Lines are rented 
from the Post Office instead of build- 
ing separate communication lines. 

At present, a study is being made 
for an 800-kv d-c transmission line 
between the Stalingrad hydroelectric 
station and the Donetz coal field. 
Bykhovsky of USSR explained de- 
sign of high-frequency communica- 
tion channels on this line, using 
ladder type filters to lower the inter- 
ference level. He also described the 
hf channels on the 400-kv Kuibyshev- 
Moscow lines. 


Telephone and Radio Interfer- 
ence: On this subject, Adams of USA 
pointed out that line design and 
choice between one large conductor 
or a bundle of several smaller con- 
ductors is of first importance. Spacing 
between conductors of the bundle and 
between phases can also be used as 
control variables. In general, by 
extrapolation of present practice and 
especially by use of bundled conduc- 
tors, power transmission at voltages 
as high as 1000-kv is now possible 
with presently acceptable levels of 
interference. In addition, use of bun- 
dled conductors appears to offer a 
better compromise between require- 
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Fig. 18. Frequencies of occurrence and relative magnitude of overvoltages due 
to switching operations, as reported in the operation of the Grid in Great Britain 


ments of conductivity and radio in- 
terference than use of single con- 
ductors alone. 

Other speakers discussed effects of 
corona discharge, protection of tele- 
phone lines entering substations, in- 
terference with television reception 


and so on. Telephone and radio inter- 
ference on the Swedish 100-kv, d-c 
Gotland line was discussed. Provi- 
sions made on the d-c design were 
adequate, but on the 130-kv a-c 
feeder side, a filter had to be inserted 
to reduce interference. 


HIGH-ALTITUDE corona and 
radio influence measuring installation 
at Leadville, Colorado, was described 
by Robertson and Wagner of USA. 
Public Service Co of Colorado expects 
to build transmission lines at higher 
voltages than the existing 115-kv 
circuits, some of which have an aver- 
age altitude of 10,000 ft and cross the 
Continental Divide through passes of 
12,000 and 13,000 ft. altitude. Con- 
struction is difficult, and mechanical 
loading severe during storms. There- 
fore simple tower design and mini- 
mum conductor size with good corona 
and radio influence is important. 

To evaluate these, in coéperation 
with several manufacturers, a trans- 
former has been installed adjacent to 
the Leadville substation, to supply a 
new test line with voltage to ground 
varying from 153 to 289-kv. The line 
is 6700 ft long, maximum span length 
2072 ft, altitude 10,000 ft. Structures 
include steel tower and steel and 
wood H-frames. Conduetors are sin- 
gle, two-conductor bundle and a four- 
conductor bundle, which has been 
reduced to a three and then to a 
two-conductor bundle. Instrumenta- 
tion is automatic recording of voltage, 
current, corona loss, radio influence, 
weather conditions. Motor-operated 
switches disconnect two conductors 
for a test on the third at intervals. 
Preliminary test results were re- 
ported and compared with an analy- 
sis previously made at Tidd Station 


of AG&E. 


Extra-High-Voltage Systems: Dis- 
cussion of the high-voltage systems 





BORDEAUX 





i a Pe 


Fig. 19. For German 380-kv power system. Left-hand system: 
220-kv double bundle. Right-hand system, 380-kv 4-bundle 
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Fig. 20. French 380-kv system in 1958 and subsequent 
stages of growth to 1965. Solid line shows present 380-kv 
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Fig. 21. View of part of the substation of Plessis-Gassot, near Paris, for trans- 
formation of 380 kv to 225 kv and 10.5 kv. Capacity of substation is 300 mw 


now undergoing rapid expansion in 
Europe formed an important feature 
of the CIGRE meeting. All over the 
world, electric power loads are in- 
creasing, hence the capacities of both 
existing and new systems must in- 
crease. For economic reasons, this 
means transmission at higher volt- 
ages. 

Very important systems, said Philip 
Sporn, USA, chairman of Interna- 
tional Study Committee No. 9, are 
now operating at 380 to 420-kv in 
Sweden, the USSR, Germany and 
France. This voltage will soon be 
utilized in Finland. Use of 345-k\ 
(and 360-kv in certain cases) is 
rapidly developing in the United 
States and Canada. In Russia, plans 
are under way for transmission at 
800-kv direct current. In the United 
States, also, an experimental line for 
studying operation at 700-kv will 
soon be built. In Australia an ex- 
tensive 330-kv system is being built, 
while in Great Britain and Japan the 
275-kv systems are being constantly 
extended. Moreover, through inter- 
connections, power is being or can be 
interchanged between the various 
countries of Europe to meet various 
conditions; this is done by agreements 
between them. Furthermore, plans 
are well advanced for a direct-current 
submarine cable to be installed to 
connect the British grid with the 
French system across the English 
Channel. 

In Germany, said Gloyer and 
Vogelsang, the transmission lines of 
the West German 380-kv system 
were built by several utility com- 
panies but all of identical construc- 
tion, to develop a uniformly planned 


system that would meet future trans- 
mission needs. Towers are designed 
for two 380-kv circuits and bundled 
conductors, Fig. 19. Mechanical ten- 
sion on conductors is low, with low 
vibration, and bundled conductors 
also have low vibration. Rod type 
insulators are used. Tower founda- 
tions are separate concrete blocks. 
The lines are shielded against direct 
lightning strokes by ACSR cables the 
whole length. One circuit 340-km 
long was put into service in 1957 
between Rommerskirchen substation 
near Kéln and Hoheneck substation 
near Stuttgart. 

The first French 380-kv line from 
Genissiat to Paris was put into service 
in 1958. Its interest is that 10 years 
ago, a line of towers was set up de- 
signed to carry a 380-400-kv horizon- 
tal phase configuration but on which 
were temporarily installed two 225-kv 
circuits of 6 cables horizontally 
spaced. These 225-kv circuits have 
now been converted into a 380-kv 
single line equipped with bundled 
conductors. 

In all seasons, even in times of 
great drought, a very important peak 
power is sent from the South to the 
North of France, so as to benefit by 
the low peaktime production costs in 
the mountainous areas. When hy- 
draulic conditions are good, the daily 
utilization of these transmissions is 
very important. On the contrary, 
when hydraulic conditions are poor, 
the South-North transmission is of 
short duration and during off-peak 
hours the direction is reversed and 
thermal energy is sent from the North 
to the South. 

Besides, new 


facts such as the 


development of the natural gas strata 
of Lacq, or interconnections with the 
adjoining countries, also have an in- 
fluence on the structure of the system. 

For more than 15 years the pros- 
pect of the future powers to be trans- 
mitted has set the problem of the 
superimposition of a higher voltage 
system on to the general 225 kv 
French system. 

The question has been whether it 
was more advisable to introduce 
early a new voltage or, on the con- 
trary, to delay this introduction as 
long as possible while extensively 
developing the 225 kv system; this 
latter solution being made possible 
by the fact that transmission dis- 
tances are appreciably shorter in 
France than in Sweden, for instance, 
and do not in themselves require a 
higher voltage than 225 kv. 

Early changing over to the new 
voltage prematurely entails very 
great expense. On the contrary, its 
delayed introduction would mean 
savings at first, but would jeopardize 
the future, for an excessive number 
of 225 kv lines remaining in parallel 
with the subsequent higher voltage 
system would represent a badly util- 
ized capital, which might obviously 
have been better employed in devel- 
oping the higher voltage system. 

Solution was found in the idea of 
building the new lines in the form of 
225-kv double lines designed to be 
converted subsequently into single 
lines at a voltage as high as 400 kv. 

In these conditions, a first line 
between the Massif Central and Paris 
was equipped with towers carrying, 
in a horizontal phase configuration, 
six conductors forming two 225-kv 
circuits, which it was possible later 
on to regroup two by two, to form 
a single circuit at the higher voltage. 

This higher voltage, which should 
be the same for all the countries 
likely to be interconnected, was fixed 
at 380 kv during the meetings of the 
International Electrotechnical Com- 
mission at Lucerne in 1947. 

Since then, several double lines 
designed according to the same prin- 
ciple have been commissioned, in 
particular the Albertville-Genissiat, 
Creney, le Plessis-Gassot line which 
was commissioned in 1953 and the 
purpose of which was to reinforce the 
Alps-Paris interconnection. 

Convertible lines have thus made 
it possible to prepare gradually the 
structure of the future 380-kv system, 
the date of the change over to this 
voltage depending on two conditions: 
on the one hand, having a sufficient 
amount of power to transmit between 
the production and consumption cen- 
ters and on the other hand, still hav- 
ing, after the change over to 380 kv, 
an adequately-meshed 225-kv system 
ensuring a sufficient operational reli- 
ability able to protect it, for instance, 
against losses of synchronism. 
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Fig. 22. Diagram of 500-kv power system planned for 1960 and 1965 in the European part of the Soviet Union 


These are the considerations owing 
to which the decision of building the 
380 kv system was postponed until 
1956, but the forthcoming putting in 
service of new power plants in the 
Alps area and in the Rhone Valley 
has led, as a first stage, to change 
over to 380 kv the 520 km long, 
225-kv Albertville-Genissiat-Greney- 
le Plessis-Gassot double line. This 
change-over has been done in two 
stages: the first 446 km long Genis- 
siat-le Plessis-Gassot section was put 
in operation early in March 1958; 
the second section, Albertville-Genis- 
siat will be put in operation at 380 kv 
during 1959. 

The commissioning at 380 kv of 
the first Alps-Paris line will be fol- 
lowed, within three to four years, by 
the commissioning of a second line 
operating in parallel with the first, 
while following a slightly different 


This second line will become 
when the whole of the in- 
stallations at la Bathie, the power 
stations on the Durance river, and 
the new power plants in the Rhone 
Valley are put in operation. 

At the same time as the Alps 
380-kv system, a second system will 
be developed in the Western part of 
France. This second 380-kv system 
will include, on the other hand, the 
first convertible line which was built 
in 1946 and which will link the Massif 
Central and Paris, and on the other 
hand, a Bordeaux-Montereau-Paris 
link, which will ensure the transmis- 
sion of the production of the South- 
western area of France where new 
power plants utilizing natural gas fuel 
will be built. 

Conversion of 115-ky 
kv and subsequent operation at volt- 
ages up to 262 kv by the Hydroelec- 


route. 
necessary 


lines to 230 


tric Power Commission of Ontario 
was reported by Simpson and Ogo- 
rodnikov. This was done by increas- 
ing the insulation by adding two in- 
sulator units on each suspension string 
and providing somewhat larger clear- 
ances at a few locations. In 20 months, 
only three sustained outages have 
occurred, one from lightning, two 
from cross-arm burning. 

Test results and operating experi- 
ence on the Kuibyshev-Moscow trans- 
mission system in the USSR were 
given. On the basis of experience with 
the first 400-kv line, it was decided to 
convert, in the near future, the 
400-kv transmission systems in opera- 
tion and under construction to 500- 
kv, and todesign all new long-distance 
transmission systems for 500-kv. At 
present, the Kuibyshev-Urals and 
Stalingrad-Moscow transmission lines 
are under construction. By 1960, 
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Fig. 23. General elevation of a new 500-kv outdoor switching station designed for the power system of the Soviet Union 
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they will tie together the large power Extra High Voltages (Continued) 
systems in the European part of the 
Soviet Union through 500-kv lines 
and then engineers will start con- 
solidating the power systems of Sibe- 
ria. The Russian authors reported 
details of reclosing, reactive power, 
corona losses, system stability, over- 
voltages and insulation levels and so 
on. By increasing the rated voltage ; 1 
of existing transmission lines from om | PERMANENT | Betavine. 
100 to 500 kv, they will increase 

transmission capacity by 40 per cent, Eno TAIPS 
and cut line and corona losses, al- bark ta 
though substation equipment costs 





Table giving summary of reclosing performance on the 345-kv system of the 
AG&E, now American Electric Power Co. Data are based on oscillographs 
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more. 
Aspects of latest plans for the 

British 275-kv scheme for 1960 were ecmeiie® 

treated by Cash and Chorlton. The | TANNERS cx.- SORENSON 


UMS- BOTH ENDS 


REFAULTS 





main transmission system in England l coneueen - €.usen 
and Wales consists of a 132-kv net- Re sane 


| 
} 


work, established 25 years ago and i gear eesane i, an 
now comprising over 4600 route-miles 

of 132-kv line, mostly double-circuit, 
with 365 switching and transforming 
stations; and a 275-kv network, in 
which the first circuit was commis- oust’ en-enaend 
sioned in 1953 and the initial phase f 
of development is due to be completed 
in 1960. At present 612 route-miles 
of 275-kv line are in commission, 141 
miles being temporarily operated at 
132 kv. 

The 132-kv network comprises 
seven areas, with fringe connections 
between adjacent areas. Each area 
has its own control center operating 
at the direction of a national control 
center, continuous parallel operation 
being maintained between all areas 
and also with the system of the 
South of Scotland Electricity Board. 

The 275-kv network now planned 
for 1960, together with certain pro- 
jected later developments was ex- ‘ Se eS ee 
plained. Excluding the connection to Spouse CIRCUIT IMCLUDED IN SINGLE 
Scotland but including four short Se ee 
sections to operate initially at 132 kv, 
the scheme for 1960 comprises some 
1700 route-miles of 275-kv overhead 
line and 46 substations, with a total 
275/132-kv transformer capacity of 
13,500 mva. This represents a 50 


yer cent increase in line mileage and ° . 
aii sat te ainier ar aeeat Complete List of CIGRE Papers Available 


a doubling of the number of substa- 
tions in comparison with the scheme (17 . 
th International Conference on Large 


originally envisaged for 1960, the 
main features of which were reported High-Tension Electric Systems) 
at the 1952 Session of CIGRE (Pa Session 1958 — June 4 to 14 
pers No. 401 and 229). Two sizes of 
conductor are employed. The light- 
duty lines, used mostly in the north FOR THOSE interested in papers at this meeting other than those sum- 
of the country, have twin 0.175-sq in marized in the present report, we have compiled a mimeographed list of 
conductors on each phase, giving a all the papers delivered. It gives the paper number, title of paper, author, 
thermal rating of 375 mva per circuit. and his company or official connection. (Most of the titles are long and 
The heavy-duty lines, which com- descriptive, giving a good idea of what the paper covers, without need for 
prise three-quarters of the total mile- \p blished in both Enalish and F h 
age for 1960 and are being adopted at pacer eli geceibasd yo ag congo tray: lie snd yeagthdvmee = 
for all future lines in strategic posi- If you want a copy of this list, write the Editor, or write CIGRE LIST on 
tions, have twin 0.4-sq in conductors, the prepaid return post card in this issue and mail it to us. 
giving a thermal rating of 750 mva Also, a complete set of the meeting transactions and papers is available 
per circuit, the towers being con- from CIGRE for approximately $50 (subject to later adjustment). In 
structed with sufficient clearances to ordering, specify which language. 
permit of an increase to 380 kv if For these transactions, or for individual papers, and prices, apply to: 
required in the future. ; International Conference on Large 

Further details of the interesting High-Tension Electric Systems 
British plans for the future, through » $2 Renteeund Sheetemeen 
1965, including development of nu- Poris, F 
clear power stations, will be given a 
in a subsequent issue. 
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A Look at American Engineering 
Education and Training 


By K. R. STURLEY 
f kng FOREIGNER finds it easier 


to understand your educational 
system once he realizes that 
schools have had to fulfill a 
logical as well as an educational pur- 
pose. Your generous acceptance of 
20,000,000 immigrants over the past 
60 years immigrants from many 
countries of differing traditions and 
cultures has enriched your own 
life but has at the same time pre- 
sented social and linguistic problems 
which your schools have had to help 
solve, and inevitably there has been 
some loss to education, the chief suf- 
ferers being your brighter students 
whose progress has been retarded by 
being kept to the speed of the av- 
erage. 

According to the New York Times 
of November 2, 1957, the better stu- 
dents are also “inhibited by a hostile 
anti-intellectualism from their col- 
leagues.”’ This characteristic is natu- 
rally not confined to America, but I 
formed the impression that it was 
much more widespread than in Eu- 
rope, for example. 

It should in fairness be said that 
favorable comment has been made in 
Great Britain on the freshness of 
outlook and eagerness of the Ameri- 
can university student, for it is 
claimed that many of our children are 
pushed too hard and come to the uni- 
versity somewhat jaded and narrowly 
specialist. However, at one of your 
famous universities I was told that 
the first year is taken up with making 
the student realize that there is no 
substitute for hard work and that dif- 
ficulties are there to be surmounted 
and not avoided. 

I was surprised at the low esteem 
in which your school teaching pro- 
fession is held. Even though salaries 
in the United Kingdom may not be 
as high as we would wish, the profes- 
sion here is highly regarded and the 
teacher has an honored place in our 
society. Through our Ministry of Ed- 
ucation and the universities we have 
been able to establish an overall 
standard of education in our schools 
without placing our system in a strait- 
jacket, and I felt that the lack of 
an American nation-wide standard 
surely most important in these days 
of rapid change) was too high a price 
to pay for asserting your strongly in- 
vidualist outlook. 

The contrast in the treatment ac- 
corded to an American boy or girl on 
leaving school is staggering, a high 
proportion of your good quality high 
school students being thrown in at 
the deep end and expected to fend 
for themselves. Earning while learn- 
ing is therefore a commonplace with 
you, whereas our policy is to provide 


your 
socio- 


a system of maintenance grants 
scaled to parents’ income) as well 
as payment of tuition fees. My own 
guess is that you will come a long way 
towards our view before the century 
is out. 


Technical Education 

Community colleges have an im- 
portant part to play in training the 
technician and I saw evidence of some 
very good work going on in New 
York. In the engineering departments 
you appeared to have reached the 
same conclusions as ourselves, viz, 
that a correct balance should aim at 
an almost equal division of time be- 
tween theory (lectures) and practical 

laboratory) work. 

The Engineers’ Council for Pro- 
fessional Development is now under- 
taking the accreditation of technician 
courses and this should help remedy 
what I think is a disadvantage, 
namely, your lack of nation-wide con- 
trol of standards. In the United King- 
dom technician training is largely 
carried out under the auspices of our 
City and Guilds of London Institute 
which exercises control through set 
examinations. 

Recently an Electrical Techni- 
cian’s Certificate has been instituted 
and it involves a four-year part-time 
course with specialization in power 
engineering or industrial electronics 
in the final year. This is a compara- 
tively new venture, but the City and 
Guilds for some long time have been 
carrying out very successful courses 
for technicians in the communica- 
tions industry. As far as I could 
judge, your community colleges, with 
their two-year full-time course, bring 
the students up to a standard a little 
higher than that of our four-year 
part-time City and Guilds courses. 

We have more advanced technician 
courses leading to what is known as a 
National Certificate and the standard 
of these is controlled through the 
Ministry of Education in association 
with the Institution of Electrical En- 
gineers. As far as I could ascertain, 
the standard of our Higher National 
Certificate man is above that of your 
community college student. We have 
means by which the best of the Na- 
tional Certificate students may even- 
tually reach professional engineering 
status by taking further advanced 
courses. 

I detected some concern at the em- 
phasis at present placed on the pre- 
university two-year course at the 
community colleges. The proponents 
argue that it reduces the cost to the 
student by allowing him to spend his 
first two university years near his 
home. I think there are some dis- 
advantages in one institution trying 
to operate both technician and under- 


graduate courses. There is a tendency 
for either the technician course to be 
a watered-down version of the under- 
graduate course, or for the under- 
graduate course to have insufficient 
emphasis on fundamental physical 
principles. 

I was impressed with the standards 
achieved by some of your profit-mak- 
ing technical institutes. We have very 
few examples of this type of institute 
in Great Britain because education is 
mostly controlled through the Minis- 
try of Education. Your wide-open 
spaces also encourage the use of cor- 
respondence courses which undoubt- 
edle fulfil a very useful purpose; how- 
ever it must always be recognized 
that they can never do as well for the 
student as formal teaching, provided 
the numbers in the are not 
excessive. 


class 


Engineering Graduate Education 

Entry to your university colleges 
and institutes of technology seems 
to depend less on success in examina- 
tions than with us, though I noticed 
that the College Entrance Board ex- 
amination is used as an entrance 
qualification by a number of institu- 


K. R. STURLEY, Head of Engi- 
neering Training in the British 
Broadcasting Corporation, is re- 
sponsible for all training of a 
staff of about 4000. He is a 
graduate in Electrical Engineering 
of the University of Birmingham, 
England, holds the Ph.D. and B.Sc. 
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Institution of Electrical Engineers. 
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weeks in this country studying our 
technical education and training 
methods. POWER ENGINEERING asked 
him to set down his impressions of 
this vital part of American engi- 
neering life. 








tions. Your university standards ap- 
pear to be much more variable than 
are our own and I think this is due 
partly to the fact that you do not use 
external examiners, partly to your 
insistence on complete autonomy and 
partly to the fact that your profes- 
sional institutes do not themselves 
run qualifying examinations. I should 
perhaps make it clear that the Brit- 
ish professional institutions do not 
dictate to the universities, but the 
fact that they have their own exami- 
nations does I think have some in- 
fluence in maintaining standards. 

Our own university students often 
seek paid employment during their 
vacations but this period is regarded 
as a means of adding to practical ex- 
perience rather than as a means of 
replenishing the exchequer. It would 
be most unusual to find any univer- 
sity or college-of-technology student 
undertaking paid employment during 
a semester. 


Undergradute Training 

Formal instruction rather than self 
instruction appears to be the key- 
note of your undergraduate training 
and it is perhaps understandable be- 
cause of your lower educational stand- 
ards at entry. This principle is carried 
into your training for higher degrees 
and I think it helps to explain your 
outstanding progress in the field of 
development and design. I am not 
sure that so much emphasis on formal 
instruction is wise for the first-class 
research student (relatively few in 


number in any country) because he 


should be a natural rebel from ac- 
cepted ideas and his greatest value is 
in striking off on an unexplored track. 

More stress is laid on teaching the 
humanities in America than in Brit- 
ain, but your students —if I may 
say so— did not appear to be any 
more cultured than our own. Some 
editors of journals that I met com- 
plained, just as they do in Great 
Britain, of the poor intelligibility of 
articles submitted by graduates. My 
own view is that it is very difficult to 
teach the humanities. Much more 
can be done by example, and the en- 
gineering student will only become 
cultured through the agency of his 
home background and through his 
teachers themselves having broad 
interests. Of these two probably home 
background has the greater influence. 

I was impressed with the free and 
easy social relationship between stu- 
dents and professors; this could very 
well be a result of the social training 
at school. 

The number of students taking 
part-time evening courses leading to 
degrees is very much greater than in 
Great Britain. Our own experience is 
that this method does not really pro- 
duce the first-class man except in rare 
cases. Some people here claim that 
the man, after seven or eight years 
of part-time study, is rather like a 
sucked orange. 

It was surprising to find so few ex- 
amples of industrial training for tech- 
nicians. There appeared to be a few 


training schemes for giving advanced 
instruction to trouble-shooters and 
inspectors, but most technicians were 
expected to learn on the job. 

Industry in Great Britain trains 
technicians in specialist activities, 
and some public corporations — in- 
cluding the BBC — have residential 
centers where the staff, withdrawn 
from their normal duties, undertake 
courses in the operation and main- 
tenance of apparatus. These courses 
generally start with a revision of 
those fundamental principles re- 
quired for an understanding of the 
apparatus on which the specialist 
training in operational or mainte- 
nance techniques is to be given. 

We have found that a gap between 
training and the use of the newly-won 
knowledge (especially if it concerns 
operational techniques) should at all 
costs be avoided and also that a tech- 
nician should not be overtrained. It 
is better to give further training just 
prior to the technician’s extension of 
his sphere of activity. 

These same principles had been 
appreciated and applied in an Ameri- 
can industrial technician training 
scheme which compared favorably 
with the kind of schemes we operate 
in Great Britain. It was the only one 
I saw that reached our standards, 
though I realize that time only al- 
lowed me to visit a small fraction of 
your industrial establishments. I 
found that on the whole American 
practice was more conscious of the 
need to give management training to 
all types of staff, including technician 
supervisors, than were we. You bene- 
fit from the much larger number of 
people taking university courses; 
many of these fail to achieve a degree 
and help to swell your technician 
group. 


Graduate Training in Industry 

Your schemes seem to be quite as 
advanced as our own and there is 
little difference between American 
and British practice. Like you we 
have our induction period, our rota- 
tional assignments and our post- 
graduate study, etc, but there is not 
the same emphasis on obtaining a 
further degree, and part-time prepa- 
ration for higher degrees is much 
more difficult in England. 

We lay emphasis on some basic 
workshop training for graduates in 
electrical engineering, but you do not 
seem to demand this; one executive 
described your attitude to this ques- 
tion as, ‘‘ We pay for the brains of the 
engineer and not for his hands.” 

Inquiries about the availability of 
graduates for electrical engineering 
elicited the information that they 
were in short supply, but a number of 
your executives felt that stock-piling 
had occurred and should a slump 
overtake you a large number of grad- 
uate engineers would appear on the 
market. Some professors felt that 
graduate engineers were not being 
properly used and that many were 
being employed on what were really 
technician duties. The public utility 


companies were thought to be guilty 
of misusing talent in this way. 

I can sympathize with this point 
of view because when interviewing a 
graduate who has worked on tech- 
nician duties for some time I have 
found his reasoning process atro- 
phied, and he is often worse techni- 
cally than a technician who has 
pulled himself up by his own shoe 
strings. On the other hand he is 
seldom beyond recall and can usually 
be brought back to his original tech- 
nical standard after transfer to grad- 
uate quality work. 


General Observations 

There are a number of features in 
American industrial society that are 
of interest to a foreigner. The habit 
of using Christian names between 
chief and subordinate creates an in- 
formal atmosphere which appears to 
improve communication. 

The close study of human relation- 
ships has been of considerable value 
in improving staff morale and hence 
staff output, but it seems to have led 
to a passion for an assessment of 
people in almost machine-like terms 
and to an obsession concerning “ what 
the boss thinks of me.”’ The spirit of 
enterprise is very marked and gives 
a buoyancy which encourages the 
American to tackle the impossible. 
Unionization of industry, with its 
consequent stress on seniority, seems 
to be discouraging movement from 
company to company just as much as 
the non-contributory pension. 

Corporate membership of a profes- 
sional society seems easier to achieve 
in America than in Britain. We de- 
mand that an accredited graduate 
shall have undergone a 2- to 5-year 
period of practical training and shall 
have held a responsible position for 
at least two years before he is consid- 
ered for Associate Membership. Tech- 
nicians are not accepted for corporate 
membership and we feel that their 
best interests are served by forming 
corporate organizations of their own. 
However, we have no national scheme 
for registering engineers. 

In concluding may I say that 
though some comments have been 
critical I hope it will not be thought 
that I underrate America’s achieve- 
ment in the field of technical educa- 
tion and training. There is much we 
can learn from a study of your meth- 
ods, your free and easy manner, your 
attitude to the “impossible,’”’ your 
insistence on self-help, and your urge 
to find something new. 

Equally, our system has features 
which would, I think, repay your 
study; the more significant role of the 
school teacher in our community, the 
fairly widespread non-uniformity of 
our educational methods, which al- 
lows full play for the budding genius, 
the corporate sense of our responsibil- 
ity to the less successful individual, 
and our sense of tradition and con- 
servation. We can, I am certain, 
profit considerably from an examina- 
tion of each other’s successes and 
failures. THE END 
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By including a gas turbine and using a super- 
charged boiler with a new steam turbine in- 
stallation, over-all cycle efficiency may be 
raised four per cent or more on the largest, 
most efficient units, up to eight per cent on 


smaller units. Dollars per 


kilowatt 


initial 


cost should also be ultimately decreased 


Fig. 1. Mene Grande Oil Corp power plant consists 
of three 5000-kw gas turbine generators, has a 
remarkable reliability record after four years’ 
operation, typical of records gas turbines are estab- 
lishing everywhere. A fourth unit will soon be added 


By J. O. STEPHENS + 
‘TEAM POWER has been the 


sJ mainstay of the power industry 
since its birth. By successive im- 
provements through the use of higher 
throttle pressures, temperatures, re- 
generative feedwater heating and re- 
heating cycles, power plant designers 
have been able to achieve a steady 
reduction in plant heat rates over the 
years to offset the continuous rise in 
fuel and labor costs. 

However, this continued improve- 
ment is becoming slower and more 
difficult within the limitations of in- 
creased costs of materials for higher 
temperatures and pressures. 

When the complete steam plant is 
surveyed from a_ thermodynamic 
viewpoint, it is noted that there are 
two fluid mediums employed; namely, 
steam through the turbine and gas- 
eous products of combustion through 
the boiler. Considerable effort has 
been and will continue to be ex- 
pended on extracting more work from 
the steam medium, with smaller re- 
wards for the effort expended. 

Extracting work from the gas side 
of the cycle in addition to that ob- 
tained from the steam offers an added 
bonus in converting heat energy to 
electrical energy. Thus, this article is 
concerned with extracting work from 
the gas side of the cycle where the 
maximum improvement can be made 
with the present state of development 
of high-temperature materials. 

Since large volumes of hot gases are 
required for a boiler and since gas 
turbines use and exhaust large vol- 
umes of hot gases, it is only natural 
that combining the gas turbine with 
a boiler complements each cycle. 


*Section Manager, Industrial Gas 
lurbine Engineering, Steam Division, 
Westinghouse Electric Corp 


Why a Combined Steam and 


Gas Turbine Plant? 


Two avenues of approach to the 
integration of the two are 
available. One is to use the hot ex- 
haust gases from the gas turbine for 
boiler combustion air and the other 
is to combine the combustion in the 
gas turbine with that of the boiler. 


cycles 


Alternate Methods Compared 

Of these two methods the first has 
a smaller gain in over-all thermal effi- 
ciency with a range of two per cent to 
four per cent depending upon the effi- 
ciency level of the steam plant. The 
second has a gain of four to eight per 
cent in efficiency, again depending 
upon the over-all level of efficiency of 
the steam plant to which the com- 
bined cycle is compared. The exhaust- 
gas combination is an intermediate 
step inasmuch as it can, if required, 
be separated from the steam cycle 
and both plants be operated inde- 
pendently. 

Several 


installations of this type 


PLANT AUXILIARIES 

MOISTURE IN AIR LOSS 

MOISTURE IN FUEL LOSS 

RADIATION AND UNACCOUNTED-FOR LOSS 
DRY STACK GAS LOSS 

HEAT TO FEED WATER IN ECONOMIZER 
HEAT TO FW IN STACK GAS REGENERATOR 
GAS TURBINE AND GENERATOR LOSSES 


STEAM CYCLE LOSSES 


STEAM TURBINE AND GENERATOR LOSSES 


GENERATION ( THOUSANDS ) 


STEAM TURBINE NET 


GAS TURBINE NET GENERATION 


i BTU/KWH-NET 
| 


COMBINED ST AND GAS 
GAS TURB COMPRESSOR DISCHARGE 
USED TO PRESSURIZE BOILER 


are in service in this country and con- 
firm all calculations as to improve- 
ment in efficiency. For this combina- 
tion the author’s company has gas 
turbines in production that could be 
used to form the intermediate com- 
bined-cycle plants of the sizes shown 
in Table I. Combinations and mul- 
tiple units of these gas turbines can 
provide an optimum combination for 
a wide range of power plant sizes. 
For the second type or super- 
charged-boiler combined cycle, the 
boiler is pressurized with the air from 
the gas-turbine compressor and the 
hot exhaust gases from the boiler are 
expanded through the gas turbine. 
Added gain in this plant over the 
exhaust-gas combined plant is due 
primarily to the expansion of the in- 
creased fuel in terms of mass flow 
through the gas turbine, and to the 
greater expansion ratio of the in- 
creased combustion products. A con- 
version efficiency to work of 85 to 
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Fig. 2. Cycle loss comparison, combined steam and gas turbine versus steam only 
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Table Il. Using same gas turbines as Table |, output is in- 
creased when the boiler doubles as the gas turbine combustor 


Table |. Economical combinations with production models of 
gas turbines, exhaust being used as boiler combustion air 


Gas Turbine 
Kw Output 


Steam 
Conditions 


Combined Plant 
Kw Rating 


Steam 
Conditions 


Combined Plant 
Kw Rating 


Gas Turbine 
Kw Output 
850 psig, 900 F 
850 psig, 900 F 
1450 psig, 1000 F, 1000 F 
1800 psig, 1000 F, 1000 F 
2000 psig, 1050 F, 1000 F 


3300 
5200 
7500 
12,800 
24,800 


19,000 
30,000 
50,000 
87,000 
170,000 


850 psig, 900 F 

850 psig, 900 F 
1450 psig, 1000 F, 1000 F 
1800 psig, 1000 F, 1000 F 
2000 psig, 1050 F, 1000 F 


19,000 
30,000 
50,000 
87,000 


2500 
4000 
5700 
9700 


18,800 170,000 


90 per cent occurs in the gas turbine 
rather than transferring the heat 
contained in this increment of fuel 
to generate steam and then extract the 
energy at a 35 to 45 per cent level. 

Normally the gas turbine fuel 
amounts to one per cent of the flow 
through the turbine with 400 per cent 
excess air. When combined with the 
supercharged boiler with ten per cent 
excess air the per cent fuel increases 
to approximately five per cent. 

Since for every three units of work 
generated by the gas turbine approxi- 
mately two units are absorbed in the 
compression of air, an increase of one 
per cent in turbine work represents 
three per cent increase in output. As 
no additional air is required, the four 
per cent increase in fuel flow repre- 
sents a 12 per cent increase in gas 
turbine output plus an additional 12 
to 15 per cent due to greater expan- 
sion in the products of combustion. 

This gain when effectively applied 
to obtain the optimum feedwater- 
heating cycle results in the improve- 
ment of this cycle over the exhaust- 
gas combined cycle. The distribution 


of heat for the supercharged-boiler 
combined plant is shown in Fig. 2. 
Using the same sizes of gas turbines 
as listed above, the supercharged- 
boiler combined cycle results in the 
sizes of combined plants shown in 


Table II. 
High Reliability 


There has been a natural reluctance 
on the part of the electric utility in- 
dustry to completely integrate a large 
power plant with a relatively new 
prime mover such as the gas turbine 
until such time as the reliability of 
the gas turbine had been established. 

In the early 1950’s the industrial 
gas turbine began to be applied for 
power generation, and by 1955 more 


than 1,000,000 horsepower had been 
applied to commercial installations 
around the world. Today more than 
4,000,000 horsepower has been in- 
stalled or is being built. 

Some of these units have already 
completed in excess of 40,000 hours of 
operation, with reliability as high 
as 99.7 per cent carrying average 
continuous loads as much as ten per 
cent in excess of nameplate rating, 
and with maximum continuous cold 
weather loads of 40 per cent above 
rating. 

Thus, in a few short years the gas 
turbine has been accepted by many 
users as a prime mover comparable 
with other power-plant apparatus. 

The fully-integrated supercharged- 


Table Ill. Coal-fueled combined-plant efficiency compared with steam plant range 


Combined Plant 


Kw Rating Steam Conditions 


50,000 
580,000 


1800 psig, 1000 F, 1000 F 
3500 psig, 1050 F, 1050 F, 1050 F 


Gain in Efficiency 
Over Comparable Size Steam Plant 


5.2 
4.2 
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boiler combined plant offers new in- 
novations and concepts of steam gen- 
eration that have been investigated 
by several boiler manufacturers. Fig- 
ure 4 is an arrangement study for 
such a combined plant of 50,000-kw 
capacity where the gas turbine is one 
that is in current production. 

A complete heat balance for this 
50,000 kw combined plant is shown 
in Fig. 3. This shows a combined heat 
rate of 9753 Btu per kwh while the 
steam plant in this size and with the 
same steam conditions would be 
10,440 Btu per kwh, representing a 
gain of 6.6 per cent. Such a plant 
using natural gas fuel requires only 
the selection and matching of compo- 
nents to be a reality. 


Fuels for Combined Cycles 

Most gas turbines that have been 
installed to date operate on natural 
or refinery gas. This premium fuel in 
certain areas is available at prices 
very favorable to its use in power 
generation. With the trend for trans- 
porting this fuel to domestic heating 
areas, the price is increasing and will 
continue to increase until the deliv- 
ered price of gas and oil are com- 
parable. 

Thus the owners of power plants 
that use natural gas are extending 
their search for more efficient plants 
in areas where gas is abundant. For 
them the pressurized-boiler combined 
cycle is available now, and is the next 


1. First, it improves the plant effi- 
ciency even when combined with a 
superpressure plant to form the most 
efficient large thermal plant that can 
be envisioned with currently-devel- 
oped prime movers. This efficiency 
improvement is realized from half- 
load to full-load with a very small 
difference below the half-load point. 

2. For the supercharged-boiler com- 
bined cycle, it reduces building or 
plant size for a given rating with 
every indication of reduced installed 
costs. 

3. Water requirements and size of 
condenser are reduced for a given 
rating. 


4. Size of many auxiliaries is like- 
wise reduced. 


With these large gains in thermal 
efficiency and with the ultimate pos- 
sibility of reduced installed costs, a 
new tool is presented to the power 
industry for a more efficient method 
of converting heat energy into elec- 
trical energy. Maximum effectiveness 
of this new tool requires the consoli- 
dated efforts of the boiler and turbine 
manufacturer as well as the operator 
to achieve the benefits inherent in 
this highly-efficient plant. Several 
utilities are now making detailed cost 
studies on combined plants. THE END 
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major step on the road to more effi- Fr 
client power generation. 

Although there are numerous steam 
plants currently being fired with 
natural gas, it is realized that the 
future large scale application of the 
combined cycle will only come when 
the plant can be fired on coal. Recent 
developments in better fly ash sepa- 
ration and better appreciation for 
gas-stream velocities and their rela- 
tionship with blade erosion are bring- 
ing closer the day of the coal-burning 
gas turbine. In fact, these effects, 
coupled with fly-ash impingement on 
a molten slag bed in a large combus- 
tion zone such as a boiler furnace, in- 
dicate that current gas turbines with 
relatively low gas velocities will burn 
most grades of bituminous coal. 

Final verification of the coal-burn- 
ing combined-cycle plant will require 
a complete installation of such a com- 
bined power plant to evaluate not 
only the erosion in the gas turbine, 
but the burning and handling of coal 
under pressure. 

Studies have been made using coal —s = —, 
as fuel in combined-cycle super- TURBINE ~ ) 
charged-boiler plants ranging in size FLOOR 
from 50,000 kw to the 580,000 kw LEVEL 
superpressure steam cycle. The re- 
sults of these two extremes of these 
studies are tabulated in Table III. It 
may be noted that even the high effi- 
ciency of the superpressure cycle can 
be substantially improved by the 
combination with the gas turbine. 
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Conclusions 
The following advantages justify 
the combination of these two cycles: 





Arrangement of a 50,000-kw combined steam and gas turbine plant 
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Deaeration—Which Way is Best? 


Condenser or Deaerator? 
By W. R. STEUR® 


ye REMOVAL of oxygen, the 

plant designer will consider either 
the condenser deaerator or the sep- 
arate deaerating heater which is a 
part of the feedwater heating cycle. 

The condenser deaerator generally 
has slight advantage in cost. With 
regard to performance in itself the 
story is not so clear. Commercial con- 
denser deaerators are available which 
have an oxygen guarantee in the 
condensate leaving the hotwell pump 
of 0.01 cc/liter. The equipments are, 
therefore, not directly comparable 
since their performances are not on 
the same basis, the deaerating heater 
having a guarantee of 0.005 cc/liter. 

What happens in a typical con- 
densing installation is that the air 
removal equipment reaches its cutoff 
point and thereafter requires a virtu- 
ally constant condenser pressure to 
remove the air. The effect of this is to 
increase the partial pressure due to 
the oxygen in the condenser steam 
space, which results in a higher oxy- 
gen content of the condensate leaving 
the equipment. 

The condensing equipment has the 
further disadvantage, apart from 
part-load performance, that on start- 
ing up, a considerable volume of air 
is contained in the steam space, and 
numerous instances have been cited 
of the difficulty of removing the re- 
sulting oxygen contamination from 
the system. 

In considering the deaerating 
heater, attention should be given to 
improved cycle performance which is 
obtained by having a direct contact 
heater in place of a closed heater. 
The effect of eliminating the thermal 
difference generally results in a lower 
heat rate by 0.8 per cent. 

It is in the matter of performance 
that the deaerator holds the edge. 
On start-up, the deaerator may be 
held at a positive pressure of about 5 
psig from an auxiliary steam source, 
which enables the operator to feed 
the boiler with zero oxygen water. 
During brief shutdowns, holding the 
deaerator under pressure prevents 
oxygen from entering the heater. 
The deaerator is capable of operating 
at small fractions of its rated capac- 
ity and still deliver water with low 
oxygen content 

One of the basic operating factors 
which makes for inherently better 
performance in the deaerating heater 
is the fact that its heating an scrub- 


bing steam is taken from a point in 
the cycle which has the lowest oxygen. 

A great deal of the success in main- 
taining low oxygen level is related to 
good operating practice. 


*Sargent & Lundy, Engineers 


Condenser Hotwells 
By A. M. GUY* 


y- )M an operator’s viewpoint, one 

of the principal disadvantages 
of a condenser hotwell deaerator 
system is that each and every con- 
denser or hotwell opening or attach- 
ment is a potential source of air 
inleakage. 

Another serious disadvantage is 
that space limitations and capital 
investments generally fix the storage 
capacity of the hotwell, and do not 
always allow the capacity most de- 
sirable for widely fluctuating plant 
surges. 

Major advantage to condenser and 
hotwell deaeration is that all of the 
feedwater cycle rather than only a 
portion of it is benefited by low oxy- 
gen water. Another principal ad- 
vantage is that condenser hotwells 
may serve to simplify the steam 
water cycle of a plant by eliminating 
one or more pieces of equipment. 

Another point is that condenser 
hotwells can be so designed that sev- 
eral minutes more of condensate 
storage for condensate pump protec- 
tion may be provided than is usually 
available when thoroughfare deaera- 
tion is employed. When one of these 
outsized hotwells is attached to the 
condenser it can readily be used as a 
surge tank to provide the required 
volume of water for standby capacity 
during start-up, shutdown or low 
load periods when condensate pump 
recirculation is desirable. 

In order to reduce operating man- 
power as well as maintenance costs 
to the barest minimum it would seem 
that equipment such as main con- 
densers and hotwell deaerators lo- 
cated at or near ground floor level 
are a step further in this direction 
than deaerating feedwater heaters 
located six, ten or even 14 stories 
above ground level. Such a height 
may add to the operating costs be- 
cause of the increased hotwell pump 
head requirements. 

Some critics of main condensers 
and hotwell deaerators have pointed 
out the difficulty of extracting repre- 
sentative, reliable samples from the 
main condensers and/or hotwells. 
Generally, however, such samples are 
not required; but when this is the 
case, dissolved oxygen samples are 
more easily obtained by sampling the 
hotwell pump discharge, which is 
normally nearer room temperature, 
than from a thoroughfare deaerator. 

Last but not least, plants having 
main condensers and hotwell deaera- 
tion do not have that continual 
plume of steam or water vapor nor- 
mally visible to all passers-by as a 
constant energy loss. 


* Southern Indiana Gas and Electric 


Deaerator ... Plus 
By JOHN K. BRYAN” 


DEAERATOR provides a capac- 

ity for removing large amounts 
of gases, far greater than would be 
economical by means of chemical 
scavengers alone. And a deaerator, 
unlike the condenser hotwell, can be 
located in the feedwater cycle so as to 
operate under pressure at all normal 
loads, precluding the leakage of 
oxygen into the cycle beyond the 
deaerator. 

Nevertheless, there are a number 
of tools, both chemical and mechani- 
cal, which, together with attention to 
venting and air infiltration, have an 
important place in the control of 
corrosion in the modern high pressure 
power plant. 

In all, some 400 or 500 unit-years 
of service are represented by Union 
Electric Co’s deaerators, using the 
term deaerator in a broad sense to 
cover equipment of varying age and 
effectiveness. 

During the decade from 1920-1930 
Cahokia Plant) “open heaters” 
were installed as part of each cycle, 
using auxiliary exhaust steam in the 
earlier units. The 1940-1950 units 
Venice Plant) were each provided 
with a low pressure direct-contact 
feedwater heater, plus a deaerator 
operating at the unusually high pres- 
sure of 250 psi. Latest machines 
(Meramec Plant) have a single 100- 
psi deaerator, plus a deaerator-type 
condenser hotwell, and, for two units, 
low pressure direct-contact heaters 
in addition. 

A deaerator itself does require 
maintenance, despite the fact that 
there are no moving parts (or at 
least no parts that are supposed to 
be moving). It is subject to corrosion, 
particularly in the vent condenser 
area; trays and weirs can fall out of 
place or become misaligned. 

Our viewpoint on deaeration is 
probably best summarized by plans 
for a 300-mw unit now being engi- 
neered. The condenser will feature a 
deaerating-type hotwell, from which 
we would expect no more than 0.01 ce 
per liter oxygen content. Drips, 
drains and vents will be handled 
carefully. 

Half-way through the cycle there 
will be a deaerator, designed to oper- 
ate at 120 psia with full load on the 
main unit. At reduced loads, the 
pressure of the extraction steam sup- 
plying the deaerator decreases, but is 
nevertheless above atmospheric pres- 
sure all the way down to minimum 
load (20 per cent). We would expect 
no more than 0.005 cc per liter oxygen 
content in the feedwater leaving the 
deaerator. 


* Union Electric Co. 
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Getting Good Deaeration 
By H. A. GRABOWSKI"* 


fig BE TOTALLY effective, a de- 
aerating method should be capa- 
ble of removing oxygen over the range 
of loads anticipated in the operation 
of a boiler. It should be flexible enough 
to overcome temporary upsets and 
provide a good grade of water fol- 
lowing a banked or start-up period. 
The deaerating method should be in- 
corporated in the preboiler circuit 
design in such a way as to prevent a 
recontamination of deaerated con- 
densate by heater drips or make-up 
water. 

A partial answer to the question 
of efficiency of the two deaerating 
methods can be drawn from field 
studies completed by the writer’s 
company with the codperation of va- 
rious utility organizations. 

Our data indicate a need for in- 
creasing the range of operation of 
deaerating heaters and deaerating 
condensers to prevent the introduc- 
tion of oxygen during low load, 
banked and start-up operation. A 
low potential for oxygen in a system 
is possible only when the deaerating 
method and the preboiler design of 
heaters and piping receive an equal 
measure of attention. Excellent re- 
sults can be obtained with both de- 
aerating heaters and deaerating con- 
densers. 

In the case of a deaerating con- 
denser, attention should be focused 
on the following: 

1. Prevent the addition of low- 
pressure heater drips into the con- 
densate line downstream of the con- 
denser. 

2. Prevent the addition of unde- 
aerated make-up into the condensate 
line. 

3. Maintain oxygen 
ciency at low loads. 

4. Monitor the inleakage of air 
through piping downstream of the 
condenser. 

A deaerating heater, when prop- 
erly designed, assures a minimum of 
corrosion downstream of the heater. 
Attention should be given to the fol- 
lowing when deaerating heaters are 
being applied: 

1. Maintain a positive and con- 
stant deaerator pressure. 

2. Size the heater to offset tem- 
porary upsets such as those following 
evaporator cracking periods. 

3. Deaerate evaporator make-up 
water. 

4. Direct low-pressure heater drips 
to the condenser at low operating 
loads. 

5. Prevent the addition of un- 
deaerated water to the condensate 
line upstream of the deaerator. 


removal effi- 


*Combustion Engineering, Inc 
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Watch That Condenser 
By R. A. WILSON* 


x MODERN STEAM con- 
denser has established itself as 
an excellent piece of deaerating 
equipment. 

Under favorable operating condi- 
tions it is probably as good as any 
available deaerating equipment. It 
is only fair to point out, however, 
that condenser deaeration is _per- 
formed under vacuum and that good 
results can be completely nullified by 
a small amount of air leakage into 
the deaerated condensate. 

It seems certain that no one will 
get the best results out of pressure 
deaerating equipment without seri- 
ous attention to the selection and 
erection of equipment and its opera- 
tion. 

There are reports of quick tests 
on condensers in systems which have 
deaerators, showing poor condenser 
performance. Generally such reports 
do not give any indication as to the 
performance that a condenser is 
capable of giving. In many cases the 
condenser is the “orphan” and is 
neglected. 

We are not opposed to anyone 
installing a pressure deaerator if they 
prefer; but the condenser should still 
get careful consideration and be ex- 
pected to give good deaeration 
performance. 

Good condenser deaeration is much 
simpler to achieve than is generally 
thought by plant operators. Good 
deaeration has been demonstrated by 
hundreds of condensers of different 
manufacture and design under all 
sorts of operating conditions. Most all 
condensers are capable under reason- 
able circumstances of better per- 
formance than they were guaranteed 
to produce. This is reasonable and is 
to be expected. 

It is felt that, where desirable, 
many plants can be built at a saving 
and operated with appreciable ad- 
vantage, without deaerators, with 
comparatively little operating haz- 
ard. This does require a very realistic 
appraisal and perhaps a little more 
interest and alertness in design and 
operation than with the extra pres- 
sure deaerator. 

The writer is associated with a de- 
partment at Allis-Chalmers that 
makes both condensers and deaera- 
tors. We feel that both the deaerating 
condenser and the deaerator have 
had and will continue to have a place 
in the power field. The place of each 
of these in power plants will depend 
on careful evaluation in each case 
and the experiences and preferences 
of the users. 


* Allis-Chalmers Mfg Co 


from a symposium on Deaeration held at the 1958 American Power Conference 


Partially Closed System 
By RALPH M. LEMEN* 


‘Ta ERE ARE THREE basic types 
of systems in which oxygen re- 
moval can be accomplished. One is 
the completely closed system with 
surface condenser hotwell deaeration. 
Another is the partially closed sys- 
tem with an open direct contact 
deaerator in the system serving as 
one of the stage heaters. The third 
is the completely open system where 
all of the stage heaters are direct 
contact heaters. 

Advantages of an open deaerator 
in the system acting as a stage 
heater are as follows: 

1. It provides for a large supply of 
deaerated water in the storage sec- 
tion which is readily available for 
gravity flow to the suction of the 
boiler feed pump. 

2. It provides a receiver for heater 
drips and drains which are then 
deaerated. Also, this provides for in- 
creased thermal efficiency as com- 
pared to a closed system where closed 
heater drips are cascaded back to 
lower pressure heaters or to the 
condenser. 

3. The open deaerator can receive 
several influent water streams at 
varying temperatures and quantities 
without affecting the oxygen residual 
in the effluent, whereas the total 
water introduced into a surface con- 
denser shell at a temperature lower 
than the inlet steam temperature is 
limited to not more than 5 per cent 
of the steam being condensed. 

4, An open deaerating heater per- 
forming as a stage heater heats the 
feedwater up to steam temperature 
as compared to approximately 5 F 
terminal difference with a _ closed 
heater in the system. Thus, the over- 
all thermal efficiency of the system is 
increased by elimination of this ter- 
mina! difference. 

5. The open deaerator provides a 
means for removing oxygen and 
carbon dioxide from the vapor of the 
evaporator where an evaporator is 
used in the system. 

A disadvantage often advanced 
against incorporating an open direct 
contact deaerator in a system is that 
it requires placing the unit high 
above the boiler feed pump to allow 
the necessary suction head, other- 
wise seizure of the boiler feed pump 
may occur as a result of flashing 
caused by sudden pressure loss in the 
deaerator. Anti-flash baffling is in- 
corporated in the present-day deaera- 
tor design to help reduce this objec- 
tion of flashing, and full suction head 
is provided on the pump. 
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Timely review ... 


Are You Up-To-Date on BF Pump 
Warm-Up Methods? 


By T. W. EDWARDS* and 
E. F. WRIGHT* 


BILITY of a stand-by boiler feed 
pump to protect a power plant 
adequately is a direct function of its 
ability to take over immediately upon 
failure of running equipment. This 
ability is more than mere automatic 
start-up provisions; the pump itself 
must also be ready. Of course, the 
suction and the discharge gate valve 
must be open and adequate lubrica- 
tion provided for. In addition, the 
boiler feed pump should be uniformly 
warmed-up. 

An article in POWER ENGINEERING 
of June, 1955 (Is Your Stand-By 
Boiler Feed Pump Warmed-Up and 
Ready to Run?) discussed various 
methods of adequately warming-up 
packed box boiler feed pumps. Let us 
review briefly these various methods: 

First is the bleeding of drains in 
low pressure installations to produce 
a flow of hot boiler feed water into the 
pump or a jumper line with a throttle 
valve around the discharge gate and 
check valves. 

Second is the substitution of a mul- 
tiple pressure-reducing orifice for this 
throttle valve where higher pressure 
will not permit satisfactory life in a 
normal throttle valve (Fig. 1 

Third are the special arrangements 
for the utilization of balancing device 
leak-off flows where provided external 
to the pump, as shown in Fig. 2. This 
arrangement is not possible where 
opposed impeller designs of high pres- 
sure boiler feed pumps are involved, 
since stage leakage is broken down 
into several components and is con- 
tained wholly within the pump. 

Let us now examine the operation 
of a boiler feed pump wherein con- 
densate injection-type stuffing boxes 
are used. In Fig. 3, notice that the 
normal packed stuffing boxes have 
been replaced by a close-running, 
controlled-leakage joint. Cold con- 
densate direct from the discharge of 
the condensate pump is injected at 
about the mid-point of this con- 
trolled-leakage joint at a pressure 
slightly in excess of boiler feed pump 
suction pressure. Therefore, a certain 
amount of this injection flow proceeds 
inward, ultimately joining the water 
being pumped. The remainder is 
broken down to atmospheric pressure 
external to the pump, and drained 
away through a trap to the condenser 
or, in some cases, to a miscellaneous 
drain tank. 

Since stand-by boiler feed pumps 
are held ready to run, injection flow 
is left on in idle equipment. Hence, a 
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Fig. 1. High pressure warm-up, packed 
box, uses pressure-reducing orifice 
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Fig. 2. Open-cycle special warm-up 
method using balancing device leak-off 


certain amount of cold injection wa- 
ter is constantly bleeding into the 
idle boiler feed pump; and where 
reverse flow methods of warm-up 
are utilized, the amount of hot water 
recirculated must be increased to off- 
set the cooling effect of the injection 
water. As a matter of fact, the utiliza- 
tion of a balancing device leak-off 
lines (as shown in Fig. 2) to effect 
boiler feed pump warm-up will not 
produce adequate flow and therefore 
cannot be used where condensate 
injection-type stuffing boxes are used. 

At the suction end of high pressure 
barrel-type boiler feed pumps there 


is a pocket at the bottom of the barrel 
itself. (See Fig. 3, area A.) Since it is 
adjacent to the condensate injection- 
type stuffing box, this pocket is a 
natural place for the accumulation of 
cold condensate injection water which 
has been bled into the pump. It is so 
located that reverse flow, regardless 
of magnitude, cannot wash it out. In 
designs involving balancing devices, 
this problem is not as acute at the 
high pressure end of the pump since 
the size of the pocket is very small in 
comparison to the mass of the sur- 
rounding metal. 

This pocket of cold water creates a 
special problem at the suction end. 
Wherever top suction nozzles are 
utilized, a drain connection is located 
in this pocket and can be used to 
drain away the cold injection water in 
an idle pump. This drain can either be 
manually or automatically controlled 
to conserve boiler feed water and per- 
haps interlocked with the controls for 
the main driving motor, since it need 
be open only when the pump is idle 
see Fig. 4). 

It should be noted that there is 
nothing wrong with having the drain 
on at all times since the rate of flow 
through it will not change, whether 
a pump is running or idle. However, 
since the drain flow serves no useful 
purpose during operation it becomes 
a loss and something to be guarded 
against in modern central station 
practice. Pumps having downward 
suction nozzles do not have this prob- 
lem since the cold water will not col- 
lect but flow out of the pump without 
special provision. 

The by-pass around discharge gate 
and check valve can be omitted if the 
high pressure portion of the barrel 
itself is drained as shown in Fig. 5. 
This latter drain should be located 
adjacent to the internal pressure 
joint and, of course, must be pro- 
vided with a snap-action valve which 
can be interlocked with the driver 
so that it closes immediately upon 
start-up. In this regard, the high 
pressure drain differs radically from 
the low pressure drain mentioned 
above, which can be left on at all 
times if desired. 

High-speed boiler feed pumps are 
normally provided with condensate 
injection-type stuffing boxes regard- 
less of the cycle in which they are 
used. At speeds of 5000 to 10,000 
rpm, the rubbing speed in stuffing 
boxes is too high to permit satisfac- 


*Both of the Worthington Corp. Mr. 
Edwards is manager of the boiler feed 
pump section of Harrison Pump Dept. 
Mr. Wright is chief engineer of the cen- 
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tory packing life. The above proce- 
dures are therefore correct for any 
high-speed pump involving conden- 
sate injection stuffing boxes wherever 
a hot water booster pump is not in- 
volved. This would be the case in a 
closed cycle where adequate NPSH 
is made available by the condensate 
or cold water booster pump. 

On the other hand, where hot wa- 
ter booster pumps are used to provide 
adequate NPSH such as in an open 
cycle and to protect the high-speed 
boiler feed pumps against transient 
operating conditions, a modification 
of this arrangement is possible. Since 
each high-speed boiler feed pump is 
provided with its own booster pump 
directly in series with it, reverse flow 
provided to warm-up the high-speed 
boiler feed pump also flows through 
the booster pump, thereby keeping it 
warm as well. 

As shown in Fig. 6, the suction end 
drains of the high-speed boiler feed 
pumps can merely be interconnected 
with isolation valves only. The suc- 
tion pressure of the running high- 
speed boiler feed pump will obviously 
be higher than the suction pressure of 
the idle high-speed boiler feed pump, 
since its booster pump is idle as well. 
Therefore, flow will occur through the 
interconnecting line into the suction 
cavity of the idle high-speed pump 
producing the same effect as the 
drain previously mentioned in con- 
nection with low-speed boiler feed 
pumps, i.e., the dissipation of col- 
lected cold water. 

Another alternate arrangement 
which eliminates the high pressure 
snap-action valve and also eliminates 
the jumper line around the discharge 
gate and check valve is the inter- 
connection of the high pressure 
drains. Since pressures in this zone 
change radically when a pump is 
running as opposed to when it is idle, 
it is necessary to introduce an orifice 
in the line. See Fig. 7. 

All of these provisions for main- 
taining stand-by boiler feed pumps 
adequately warmed-up have but one 
purpose in mind keeping them 
ready for immediate start-up upon 
failure of running equipment. While 
it is usually uneconomical to warm a 
boiler feed pump fully to operating 
temperature, since this would require 
a very high flow to produce an input 
of heat equal to the radiation losses, 
it is economical and desirable to 
maintain a boiler feed pump at a 
uniform temperature as close as pos- 
sible to operating temperature. 

The word uniform cannot be over- 
emphasized. Insufficient warm-up 
flow will tend to produce a stratifica- 
tion of water and metal temperatures 
within the pump. Bottom of the 
pump will be considerably colder 
than the top of the pump and the 
distortion thus produced can nullify 
the effectiveness of stand-by equip- 
ment by making it impossible to start 
it up quickly. If the boiler feed pump 
under such conditions is distorted to 
the point where internal contact oc- 
curs, it can be severely damaged if 
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A 


Fig. 3. Pump with condensate injection-type stuffing boxes. Pocket A, adjacent 
to box, accumulates cold condensate injection water which is bled into pump 


efforts are made to start it, and might 
as well not have been provided at all. 

While some boiler feed pump de- 
signs are capable of emergency cold 
starts, this should never be planned 
procedure. A similar case is your 
automobile which, in an emergency, 
can be driven cold at extremely high 
speeds. However, this should never 
be made a normal practice, if long 
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Fig. 4. High pressure warm-up arrange- 
ment (condensate injection-type boxes) 
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Fig. 6. High pressure warm-up arrange- 
ment (high speed with booster pump) 


satisfactory life is to be realized. Just 
so, adequate provision for boiler feed 
pump warm-up should be made 
available and used. Proper boiler feed 
pump warm-up procedures are an 
integral part of power plant reliabil- 
ity and each installation must be 
examined critically to determine the 
adequacy of the warm-up arrange- 
ment and procedures. THE END 
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IVERSIDE CEMENT Co, a 
division of the American Cement 
Corp, came to us with their problem: 
High operating costs at their Crest- 
more power plant. 

Crestmore Plant of Riverside Ce- 
ment has always operated on 50-cycle 
power. Since this frequency is no 
longer readily available commercially, 
they generate power with their own 
facilities. 

Riverside’s power plant consisted 
of four waste-heat boilers, each rated 
at 30,000 Ib per hr of 200-psig, 525-F 
steam, and a gas-oil-fired boiler rated 
80,000 lb per hr of 200-psig, 425-F 
steam, and three turbine generators. 

Two of the turbine generators were 


OPERATION SKYLIFT 
Remodels 50-Cycle Plant 


Out with the old, in with the new—and all through 
a hole in the roof! Here’s how a contractor beat a 
stiff 110-day schedule by 47 days, and the story of 
an interesting, most unusual power plant alteration. 
This is an exciting article with a whirlwind finish 


Fig. 1. Removing a steam drum of No. | 
boiler, up through the roof. Each boiler 
had three such, plus two mud drums 


steel-case units built by General Elec- 
tric in 1925, and rated 3000 kw, 0.8 
pf, 2400 volts, 3 phase, 50 cycle, 3000 
rpm each. The other unit, with a 
cast-iron case, was built by Westing- 
house in 1912, and rated 5000 kva, 
2400 volts, 3 phase, 60 cycle, 3600 
rpm, but operated at 3000 rpm to 
generate a maximum of 4000 kw at 
50 cycles. 

Turbines of all three units were de- 
signed for throttle conditions of 190 
psig, 477 F. All boilers and turbine- 
generator units were connected to a 
common main steam header. 

Operation of the waste-heat boilers 
at full capacity was undesirable be- 
cause of excessive fan blade erosion 


Fig. 2. Old turbine goes up and out. Crane operator was instructed by telephone 


By SANFORD BLUE * 


from dust in the waste-heat gases. In 
order to meet the 10,000-kw demand, 
the fuel-fired boiler was operated at 
full capacity continuously with the 
four waste-heat boilers. 

Preliminary investigation indicated 
that the waste heat from the cement 
kilns was sufficient to generate all 
their power needs without the costly 
operation of the fuel-fired boiler. 

Any expenditure to reduce operat- 
ing costs of the power plant had to 
show a definite payout in five years, 
or less. To do this, as much of the 
existing equipment must be used as 
practical, and any new equipment 
must fit the existing foundations and 
space limitations. 

After considerable economic study, 
steam conditions of 650 psig, 825 F 
were selected and a new turbine-gen- 
erator unit, with 200-psig, 625-F 
automatic extraction, was purchased 
to replace the older unit. The new 
turbine serves as a topping unit to 
supply steam to the remaining units. 
With this new heat cycle the over-all 
steam requirement was reduced ap- 
proximately 15 per cent. 

Higher temperature of the extrac- 
tion steam to the turbines made it 
necessary to rework those turbines. 

Other new equipment consisted of 
three waste-heat boilers, induced- 
draft fans, and two boiler-feedwater 
pumps, to replace old units. One of 
the old waste-heat boilers and the 
fuel boiler were kept for standby. 
The 240,000 Ib per hr of 1450 F 
waste-heat gas available to each 
boiler contained 995 lb of fine dust so 
abrasive that it was impractical to 
operate the induced-draft fans with a 
tip speed greater than 11,500 ft per 
min. 

Every industrial power plant in- 
stallation requires special design fea- 
tures that are unique to that plant. 
This is especially true for revamp 
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jobs. A brief description of the major 
equipment items follows, highlighting 
some of the special features incorpo- 
rated in the design. 

New turbine-generator was sup- 
plied by Westinghouse to replace the 
old cast-iron, vintage 1912, unit. The 
turbine rating is 3500/4375 kw with 
throttle conditions of 650 psig, 825 F, 
and the generator rating is 4000 kw, 
2400 volts, 0.8 pf, 3 phase, 50 cycle, 
3000 rpm. The unit was designed to 
operate at 4160 volts, 60 cycles, 3600 
rpm. By providing a high flux density 
generator, it can be operated satis- 
factorily at 50 cycles. 

Turbine has a controlled induction- 
extraction opening for automatically 
extracting 200-psig, 625-F steam, or 
for inducting 200-psig steam from the 
fuel-fired boiler for start-up, if nec- 
essary. There is also an uncontrolled 
opening for bleeding steam to a 5-psig 
steam header for _ boiler-feedwater 
heating. 


Upgrading Turbines 

Throttle conditions of 120,000 Ib 
per hr of 650-psig, 825-F steam will 
furnish 105,000 lb per hr of 200-psig, 
625-F extraction steam. Because only 
a small amount of steam is required 
for cooling the last stages of the tur- 
bine, the existing surface condenser 
was more than adequate. By using an 
automatic-extraction turbine, the heat 
load on the existing spray pond was 
reduced approximately 40 per cent. 

Extracted steam is used as the 
steam supply for the two existing 
units. Checking the original design 
specifications with the General Elec- 
tric factory indicated that only the 
buckets of the first two stages had to 
be replaced for the turbines to op- 
erate satisfactorily at the increased 
temperature of 625 F. 

In the event the new turbine-gen- 
erator is shut down or does not sup- 
ply sufficient quantities of extraction 
steam, a new pressure-reducing and 
desuperheating station will automat- 
ically reduce 650-psig, 825-F steam to 
200 psig, 625 F to drive the G-E 
units. The 200-psig steam header can 
also be supplied with 200-psig steam 
at 525 F or 425 F from the old waste- 
heat boiler or fuel-fired boiler, re- 
spectively. 


New Waste-Heat Boilers 

Each of the new waste-heat boilers, 
supplied by Combustion Engineer- 
ing, is rated at 42,000 lb per hr, 650 
psig, 825 F, when supplied with 240,- 
000 lb per hr of waste gases entering 
the boiler at 1450 F and leaving at 
610 F, and with 215 F boiler feed- 
water. 

Because of the dust concentration 
a specially-designed automatic se- 
quential soot blowing system was in- 
stalled. The soot blowers use 650-psig 
steam for maximum cleaning effi- 
ciency. 

With limited control of the waste- 
heat gases from the kilns, it was nec- 
essary to install a pressure-control 
valve on the main steam header to 
relieve any excess steam to the at- 
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mosphere. This also made it necessary 
to have an elaborate alarm and con- 
trol system on the boiler feedwater. 

Two new 100 per cent capacity 
Byron Jackson boiler feed pumps 
were installed for the three boilers. 
Two of the existing boiler feed pumps 
were retained as standby to serve the 
fuel-fired boiler and the remaining 
low-pressure waste-heat boiler. The 
new pumps are rated 310 gpm, 1985 
ft tdh, 202 bhp at 3650 rpm. The 
pumps are driven by Terry turbines 
operating on 650-psig, 825-F steam, 
exhausting into the 5-psig steam sys- 
tem. 

For start-up, the Terry turbines 
can be operated on 200-psig steam 
from the fuel-fired boiler. The new 
pumps were supplied with turbines 
because of an excess of high-pressure 
steam and at no time was a complete 
plant shutdown contemplated. 

Outlet of each boiler was directly 
connected to a new induced-draft fan. 
Each of the three new fans, supplied 
by American Blower, is capable of 
handling 240,000 Ib per hr, or 107,000 
cfm of 610-F gas at 3.7-in. static pres- 
sure and turning at 445 rpm with a 
tip speed of 11,500 fpm. The fans 
were directly connected to existing 
225-hp, 12-pole, 50-cycle, slip-ring 
motors which have a speed range of 
485 to 290 rpm. The fans are single- 
inlet type with special rimless wheels 
and bolted blades. The fan housings 
have '4-in. replaceable wear plates 
inside the scroll. 


No Shutdown Allowed 
It was not desirable to shut the 
plant down during the construction. 
In fact, Riverside wanted to keep at 
least two turbine-generators in con- 
tinuous operation at maximum ¢a- 
pacity because any loss in kw genera- 
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tion meant a reduction of cement 
production. 

Because of a cement shortage in the 
area, Riverside was anxious to expe- 
dite the “‘loss of generation’”’ phase 
of the construction work. Our con- 
tract called for all work that would 
result in any loss of generation to be 
completed within 110 consecutive 
days, and not more than one turbine 
generator could be down at a time. 

By isolating sections of the 200- 


Fig. 3. New turbine is set on recapped foundation. 37 days after shutdown it ran 
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Fig. 4. Twenty-three tons of old (1912) 
stator start up, watched by the author 


psig steam loop header, a schedule 
was developed whereby the work on 
the turbine-generators could be com- 
pleted one at a time while the first 
boiler was being erected. 

The only grade-level access to the 
power plant was from the west end, 
whereas the first new waste-heat 
boiler had to be installed in the east 
end. The west end contained the fuel- 
fired boiler and the old Westinghouse 
turbine generator. 

Fan deck and turbine deck were 
ten feet above grade. Dust hoppers 
under the boilers extended down to 
screw conveyors located “at grade. 
This made the task of moving boiler 
materials from the west end of the 
power plant to the east end via any 
passageway at grade impractical and 
uneconomical. 

So, Operation Skylift was born. A 
hole was cut in the roof over the first 
boiler and another over the Westing- 
house turbine-generator. The units 
were shut down and the race against 
time was on. 

A detailed construction schedule 
that had been prepared earlier indi- 
cated the sequence of installation for 
each piece of equipment, valve, fit- 
tings, etc, to get maximum use and 
coérdination of the construction fa- 
cilities and personnel. 

The boiler demolition work was 
performed in two shifts. The day shift 
demolished and the night shift re- 
moved the rubble of steel, tubes, and 
brick. All the rubble was loaded into 
buckets and hoisted out the hole in 
the roof by crane. 


Rain! 

Riverside had scheduled the shut- 
down to coincide with their normal 
rainy period because the demand for 
cement is lower during this period. 
Sure enough, it rained for four of the 
first five days of shutdown! 

Seven days after shutdown we had 
removed the low-pressure boiler and 
had started erecting the structural- 
steel columns for the new boiler. 


Fig. 5. High above the plant, the gen- 
erator is guided safely toward ground 


Eight days after shutdown we had 
removed the old turbine generator 
and poured a new top on the existing 
foundation to fit the new turbine 
generator. 

Thirty-seven days after shutdown 
we started the new turbine generator. 

And so went the race against time 
until, 63 days after shutdown, the 
first boiler was put into continuous 
operation. The new fan was operat- 
ing. The new boiler feed pumps were 
operating. The existing two turbine 
generators had been reworked and all 
three units were now operating. 

All this work was accomplished 
while maintaining a minimum kw 
load of 6,500. The race had been won 

47 days ahead of a 110-day sched- 
ule! 


Fig. 6. Setting the new induced-draft 
fan for No. 1 boiler. Note phone in use 


With one new boiler, two of the 
three remaining low-pressure boilers 
and the fuel-fired boiler operating, 
sufficient steam could be produced to 
operate the turbine generators at 
10,000 kw total. Therefore, the other 
two boilers could be erected one at a 
time on a normal, non-accelerated 
basis, and the fuel-fired boiler even- 
tually shut down. 

Challenges and results like these 
make a person proud to be an engi- 
neer and proud to be a part of Opera- 
tion Skylift. But it takes maximum 
coordination and codperation be- 
tween office and field, contractor and 
customer, supervision and every 
member of the field forces to achieve 
a record of accomplishment such as 
Operation Skylift. THE END 


Outdoor Metal-Clad Switchgear 
Made Weather-Proof 


per 


AN OUTDOOR metal-clad switch- 
gear unit that practically makes the 
maintenance man immune to the 
weather is news from Westinghouse. 

The newly developed facility af- 
fords protection for scheduled main- 
tenance, independent of the weather, 
and provides an opportunity for 
emergency operation, uncomplicated 
by snow or rain. This eliminates the 
one major handicap of conventional 
outdoor switchgear. 

The switchgear is identical with 
indoor switchgear, except that it is 
placed in a weather-proof enclosure. 
The outer panel of the operating aisle 
is assembled across the front of the 
gear, the foundation channels are 
placed under it and the equipment is 
ready for shipment. The ends of the 
operating aisle, including the doors, 
are prefabricated and shipped sepa- 
rately. The floor plates and aisle roof 


section are manufactured on a 
unit basis and shipped separately. 

The enclosure is assembled in the 
field. The unit has space heaters, 
ventilation louvers, filters, interior 
illumination and a “‘crash’’ mecha- 
nism that will release the doors from 
the inside even if they are padlocked 
on the inside. 

Westinghouse calls the new equip- 
ment “‘Shelterfor-M metal-clad,” and 
points out that the sheltered area is 
not only adequate for operation but 
also has sufficient space to exercise 
the advantages of metal-clad switch- 
gear, including the interchange and 
maintenance of circuit breakers. 
These improvements may be ob- 
tained at no loss in over-all plot plan 
area. When double bus, common aisle 
assemblies can be used, the ultimate 
in flexibility is obtained at the opti- 
mum in plot area use. 
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Division of General 
Pacific 


research study 


(seneral Atom 
Rock Mountain and 


lormation of a new 


San Diego, Calif. 


Dynamics ( orp States 


ind eight 
utilities have announced the 
program, directed toward the development of economically com- 
petitive nuclear power. Companies will form Rocky Mountain- 
Pacific Nuclear Research with plans to appropriate 
$500,000 for the study over a two-vear period, which will be di- 
recte d to high tem pe rature, gas ¢ ooled reactors and possibility lor 
direct conversion of heat into electricity. Arizona Public Service 
Co, California Electric Power Co, Pacific Power & Light Co, and 
Portland Electric associated with the new venture 


Group 


Co will be 


Miami, Fla. — Miami Baptist Hospital, Inc, 500 NE First St, 
has announced plans for the construction of a large hospital unit 
on property recently acquired at North Kendall Dr and SW 88th 
Ave. Work on the multi-storied facility will get under way in the 
1960. Plans include the instal- 

1 of a large steam power house and boiler facilities including 
sundr ind food facilities. Unit is reported to cost in excess of 
S34 000 000 


ll of 1958 for completion by earl) 


Commission, Washington, 
consideration for the construction of a 
Argonne National Laboratory, on large 
purpose here. Work will include erection of a 
ge particle accelerator housed in a 200-ft earth tunnel, 10 labora- 
ind auxiliary buildings, and utilities. Project will be a 12.5- 
lion, electron volt zero Gradient portion synchrotron, reported 
to cost in excess of $27,000,000. Sve rdup & Parcel, Inc, St. Louis, 
new facility 


Lemont, Ill. — The Atomic nergy 
has plans under 
hew accelerator at 


selected for the 


\lo ire architects ind engineers of the 


Davenport, Iowa — lowa-Illinois Gas & Electric Co, and 
Iowa Power & Light Co, Des Moines, Iowa, have announced 
jointly that they have plans under consideration for merging the 
two utility companies into one. Preliminary studies indicate that 
the proposed consolidation would in part offset increasing upward 
trend in costs in serving about 270,000 electric and gas customers 
The electric systems of the two companies are already intercon- 
nected by existing transmission lines serving the two companies’ 
customers, most of which are located in Iowa. Stone & Webster 
Service ( ‘orp, Ne Ww York, N \ have been engaged to study the 


feasibility and economy of proposed consolidation 


Louisville, Ky. — Louisville Gas & Electric Co, 311 W Chest- 
nut St, has authorized plans for major expansion of steam-electric 
generating plant here. Work will include installation of new 
125,000-kw coal fired, steam generating unit, high pressure boilers 
ind auxiliary equipment. Cost of new installation reported to be 
in excess of $20,000,000. Pioneer Service & Engineering Co, Chi- 

igo, Il , are consulting engineers ol the projec t, W hich is sched- 
uled to be placed on line early in 1960 


Minneapolis, Minn. — Northern States Power Co, 15 8 Fifth 
St, has work under way on construction of $25,000,000 addition 
to company’s Black Dog Generating Station on the Minnesota 
tiver, south of Twin Cities. Plans call for the installation of a 
new steam-electric generating unit with an initial capacity of 
150,000 kw, high pressure boilers and auxiliary equipment. Pioneer 
Service & Engineering Co, Chicago, Lll., are consulting engineers 
of the project. 


Billings, Mont. — Carter Oil Co, 2813 Eighth Ave, North 
Billings, has announced that work is already under way on the 
renewal of existing equipment, including expansion and addition 
to company’s boiler and furnace installation, to boost refinery 
capacity from present 25,000-bbl per day to 34,000 bbl daily. 
Work will be done at an estimated cost of about $1,600,000. 


Hallam, Neb. — The Atomic Energy Commission, Washing- 
ton, D. C., has authorized Bechtel Corp, San Francisco, Calif., 
to act as architects and engineers for construction of a new 75,000- 
kw nuclear power plant, to be operated by the Consumers Public 


August, 1958 


Power District ol Nebraska, 1452 25th Ave, Columbia, Neb. 
Project will consist of a sodium graphite reactor feeding steam to 
conventional turbine-generator equipment. Reactor portion of 
plant will cost $29,000,000, of which Consumers will provide 
$5,200,000, along with the plant site and construction of the 
Construction will get under way at once for 
1962 


turbo-generator 
compl tion in early 


Manasquan, N. J. Borough of Manasquan, Sewer & Wa 
ter Dept, has plans under consideration for the installation of a 
150-kw a-c diesel-electric generating plant New installation will 
he made to provide standby electri power for the Manasquan 
Water plant, in case of failure of main power supply. Work will 
get under WAY soon and the plant IS SC hedule d for completion by 
early 1959 


Newark, N. J. — Public Service Electric & Gas Co, 80 Park 
Pl, has announced the contract award to the General Electric Co 
for a 320,000-kw cross-compound steam turbine-generator. This 
installation is the same or identical to the 320,000-kw machine 
ordered by the company last The two units, largest ever 
built for the company’s system, will be installed in the new Mercer 
Generating Station now under construction on the Delaware 
River, below Trenton, N. J. Delivery for the first unit is scheduled 
for late next vear and the second about the middle of 1960. New 
generating station, when completed in 1961 will cost approxim itel) 
$130,000,000 


veal 


Buffalo, N. Y. — Board of Supervisors, Erie County, Counts 
Hall, Buffalo, will proceed at once with installation of new emer- 
gency power generator at Buffalo Children’s Hospital, 219 Bryant 
Preliminary engineering work is already under way and 
1959. Cost of 


Street 
installation is scheduled for completion in early 


complete pro ect reported to be about $130,000 


Beverly, Ohio — Ohio Power Co, 301 Cleveland Ave, SW, 
Canton, Ohio, a subsidiary company ol the American Electric 
Power System has announced that it has placed in line a new 
225,000-kw steam-electric generating unit at company’s Muskin- 
gum River plant, here. New installation will give American Elec- 
system’s largest power station a total capacity of 
Plant was completed at a cost of $28,000,000 


tric Power 
1,105,000 kw 


Hamilton, Ohio — City of Hamilton, Municipal Utilities Dept, 
has announced plans for the construction of new building to house 
new generator and extensions and improvements in municipal 
power system. Cost reported to be about $636,600. Vaughn Build- 
ing Co, Hamilton, Ohio, has been awarded the construction con- 
tract Work is expected to get under way at once 


Nanticoke, Penna. — Luzerne County Gas & Electric Co, 247 
Wyoming Ave, Kingston, Penna., has plans under way for the 
design and construction of new addition to company’s Hunlock 
Creek Power Plant, here. Work will include installation of turbine 
generator unit, high-pressure boilers and accessory equipment for 
increased capacity. United Engineers & Constructors, Inc, Phila- 
delphia, Pa., has been awarded the construction contract. Work 
on foundations is already under way and new addition when 
completed in 1960 will represent an estimated cost of between 
$10,000,000 and $15,000,000. 


White Salmon, Wash. — Klickitat County Public Utility 
District of Washington has plans under consideration and has 
applied to the FPC for a preliminary permit to investigate the 
hydroelectric power possibilities of the White Salmon River, a 
tributary of the Columbia River in south central Washington. 
Company proposes to build two storage dams in the upper river 
basin to store 83,000 acre ft of water for a series ‘of five downstream 
powerhouses and a single powerhouse between the two reservoirs. 
The six powerhouses would range in capacity from 13,000 to 
48,000 kw to develop 625,000,000 kwh of firm power energy an- 
nually in a minimum water year. Estimated total cost of proposed 
development $48,500,000. 


Eau Claire, Wis. — Northern States Power Co of Wisconsin, 
1S Barstow St, subsidiary of Northern States Power Co of Min- 
nesota, has plans under consideration for the rebuilding of trans- 
mission lines between Oak Park and Wissota. Installation of 35- 
mile 115-kv transmission line between these points will cost a re- 
ported $305,000. Work is scheduled to get under way the early 
part of 1959. 
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any way you figure it, 


the best solution to your 
water problems is... 





WE CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 








BETZ LABORATORIES INC., Philadelphia 24, Pa. 
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Look again 


At the Milton Roy H20° 
Controlled Volume Pump 


Here’s low-cost protection for your boilers . . . Milton Roy 
H20 controlled volume pumps have capacities ranging 
from 0.12 to 56 gph, for pressures up to 1100 psi. Both 
simplex and duplex models are available—for immediate 
delivery from stock—with stainless steel or cast iron 
liquid ends. 
H20 pumps will give you accurate metering—efficiently 
and economically — of boiler-water treatment chemicals and 
other mildly corrosive and non-corrosive liquids. Depend 
on these pumps for long service life with a minimum of 
maintenance. And Milton Roy H20 pumps are available in 
complete packaged systems for boiler feed-water treatment 
. consisting of a steel tank, H20 pump, relief valve and 
suction piping. 
Take a second look at these quality pumps . . . and always 
look to Milton Roy for assistance in the solution of your 
most difficult controlicd volume pumping problems. Write 
for detailed information— Bulletin 557— Milton Roy Com- 
pany, 1300 East Mermaid Lane, Philadelphia 18, Pa. 
Engineering representatives throughout the world. 


Controlled Volume Pumps * Quantichem Analyzers 


Chemical Feed Systems * Anders Air and Gas Dryers 
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EQUIPMENT NEWS 





1—CIRCUIT BREAKERS for high 


voltage power systems 
These outdoor air blast power circuit 
breakers are for high voltage electric 
power systems. The breaker design, for 
application on systems ranging from 
115,000 v through 460,000 v, is based on 
a pressurized interrupter principle utiliz- 
ing modular units to provide all required 
ratings. According to company, the 
basic design module permits a practical 
building block approach to the applica- 
tion of transmission power circuit break- 
ers. Starting at 115 kv, 10,000 mva in- 
terrupting capacity, each added column 
increases the voltage and interrupting 
rating. Among advantages claimed are 
high speed interruption, ability to with- 
stand maximum voltage recovery rate 
associated with transmission line faults, 
and less out-of-service time for routine 
inspection. General Electric Co. 


2—ELECTRIC CHUCK eliminates 

manual chucking 
The Electrimatic Chuck is offered as op- 
tional equipment on company’s” Model 
A or Speed-O-Matic pipe and bolt ma- 
chines. With this chuck you merely flip 
the switch and the jaws instantly grip 
the pipe or rods. Range is 4 in. to 2 in. 
The chuck operates either forward or 
reverse. Wearing parts are hardened 
tool steel. Beaver Pipe Tools, Inc. 


4—PNEUMATIC CONTROLLER is 

compact, low in cost 
Primarily for temperature or pressure 
control, the USG Pilot is designed to 
provide not only two-position control 
but also wide band proportional, with or 
without automatic reset or rate action. 
Only 8% in. square by 4 in. deep, the 
unit can be surface-mounted on equip- 
ment, or flush-mounted on instrument 
panelboards. It can also be mounted on 
the pneumatic-operated valve that it 
positions. Indication of measured varia- 
ble (such as pressure) is made on a 
3\4-in. dial (634-in. scale length). A 
pointer also indicates the knob-adjusted 
set point on this dial. 

Three modes of pneumatic control 
offered are: two-position with differen- 
tial gap, adjustable from 1 to 100 per 
cent; proportional control, adjustable 1 
to 100 per cent; and proportional con- 
trol (1 to 150 per cent) plus automatic 
reset or rate action. Design permits 
change from one mode to another after 
unit is installed. U. S. Gauge Div., 
American Machine and Metals, Inc. 


5—COATING affords protection 
against rust 
Long-lasting rust prevention at lower 
cost is announced for Arrust, a fish oil 
penetrating coating fortified with a rust 
inhibitor. It is described as low in cost 
and easy to apply and suggested for use 
on all rusted or rustable metals. Manu- 
facturer says it can be used directly over 
firm rusted surfaces without peeling or 
flaking, and acts as both a prime and 
finish coat. Except for severely rusted 
surfaces, only one coat is necessary. Ac- 
cording to manufacturer, Arrust stops 
rust by penetrating and combining with 
oxidized material to form an impervious, 
elastic coating. It is also reported re- 
sistant to moisture, atmospheric condi- 
tions, acids, oils and most chemicals. It 
comes in red or black. A gallon covers 
about 300 to 400 sq ft. Arted Co. 





3—START-UP STRAINERS protect 

pumps in new piping 
These large size, start-up strainers are 
designed to protect boiler feed, conden- 
sate and circulating pumps and other 
equipment installed in new piping con- 
struction. Available in 6- to 16-in. steel 
construction with 150- or 300-lb flanges, 
the strainers protect against dirt, mill 
scale, and other debris common to new 
piping systems. The “straight-through”’ 
pipe construction keeps pressure differ- 
ential across the strainer to a minimum, 
it is noted, and the removable screen 
permits option of leaving the strainer 
body in the line permanently or remov- 
ing strainer for re-use and replacing it 
with a spool piece. The screen may be 
cleaned by inserting an air, steam or 
water lance and flushing trapped debris 
down the cleanout drain. The latter is 
threaded for cap or gate valve, and the 
strainer may be installed horizontally or 
vertically. Manufacturer says this self- 


LEANOUT DRAIN 


cleaning feature reduces strainer clean- 
ing time from the 4 hr required by many 
strainers to only 10 min. Leslie Co. 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
127-128 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











6—D-C DRIVES feature static 

power conversion 
Ultraflex Packaged Drives utilize light, 
compact static power components to re- 
place the conventional motor generator 
set. Ultraflex conversion units eliminate 
bearings, brushes, commutators, shafts 
and couplings, manufacturer points out; 
compactness of the drive permits worth- 
while savings in floor area required, and 


reduction in weight permits wallfmount- 
ing of many sizes. Simplified circuitry in 
the conversion units facilitate installa- 
tion and maintenance of the drives. 
These drives come in two forms: Ultra- 
flex E, a 1 to 40 hp electronic adjustable 
speed drive; and Ultraflex M, a 1 to 200 
hp magnetic amplifier adjustable speed 
drive. Both include three basic com- 
ponents: an enclosed panel, housing the 
conversion and control units; an opera- 
tor’s station; and an industrial d-c 
motor. The operator’s station incorpor- 
ates start-stop pushbuttons and a speed 
adjusting potentiometer or regulator. 
Cutler-Hammer Inc. 


7—TREATMENT controls pH in 

recirculating systems 
Buildup of slime, algae, corrosion and 
scale in air conditioning, humidifying 
and heat exchange equipment may be 
prevented with Airefiner 54, according to 
manufacturer. Used at concentrations of 
2 to 4 lb per 1000 gal of water, Airefiner 
54 is said to keep the pH of water in the 
low alkaline range, minimize delignifica- 
tion of wooden cooling towers and de- 
posit of white coatings on equipment. 
Soluble in hot or cold water, the mate- 
rial is claimed not toxic in recommended 
solution and unaffected by heat. Oakite 
Products, Inc. 


8—RECORDING ANNUNCIATOR 

pinpoints trouble 
Pinpointing trouble and providing in- 
formation for quick analysis of equip- 
ment failures is the dual function of this 
recording annunciator. Developed to 
provide a compact, permanent record of 
the off-normal and _ return-to-normal 
operations of power substation equip- 
ment, the unit has application where an 
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Crane Stop-Checks Mean Safer Boiler Operation 


This valve cost-free for quarter 


Gate, globe, angle or stop-check—Crane 
steel valves are hard to beat for low-cost 
service on steam. 


This is proved again on the installation 
at Scott Paper Company’s West Coast 
Division at Everett, Wash. This Crane 300- 
pound stop-check has been on one of its 
boilers since the pulp mill was built in 1929. 
Working pressure: 250 psi at 450 deg. F. 


Not until 1954 did this Crane No. 30XU 


valve need any repairs—after 25 years of 
steady operation with just routine mainte- 
nance. Now with new parts, it’s ready to set 
another such record. 


A single moving part: the disc—with 
chatter-free throttling lip—and effective 
disc cushioning —is one of the many reasons 
why Crane stop-checks have racked up this 
kind of service record in installation after 
installation. Ask your Crane Representative 
for full details, or write to address below. 


century 


IDEAS FOR YOU in this 
free book of “Valve Per- 
formance Facts.” Your Crane 
Man has a copy for you. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING « 


KITCHENS e 


HEATING e 


AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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accurate record of equipment operations 
is desirable, as at attended or unat- 
tended control stations. 

Basically this annunciator is a clock- 
printer and relay unit which monitors 
eight to 32 points per operational sys- 
tem. (Larger units are available.) It is 
designed to record the time equipment 
goes off-normal, and the time it returns 
to normal. If more than one piece of 
equipment in the system goes off-nor- 
mal, information is recorded sequen- 
tially, provided occurrences are at least 
'4 sec apart. Otherwise, information is 
retained and advanced to the printer in 
pre-determined order at the rate of four 
per second. The printer produces this in 
code form on paper tape —a record 
showing what trouble occurred and how 
long before corrected. Tape is advanced 
only after a printing. Panellit, Inc. 


9—CHEMICAL FEEDER and water 

treatment regulator 
Hydrotrol is announced for control of 
rust, scale, corrosion, slime and algae in 
recirculating cooling water systems for 
air conditioning, refrigeration and proc- 
ess cooling. Hydrotrol functions not 
only as a chemical feeder, but also as a 
treatment regulator designed to auto- 
matically and continuously synchronize 
rate of chemical feed and water bleed- 
off with load on system or amount of 
water evaporated, so as to maintain 
treatment without “drift’’ over rela- 
tively long periods of time. According 
to manufacturer, Hydrotrol saves 95 
per cent of the labor required for service, 
analysis and adjustments, about 50 
per cent on chemicals for air condition- 
ing and cooling and on water unneces- 
sarily wasted. Heller Laboratories, Inc. 


10—BAR STOCK VALVE designed 

to prevent clogging 
The Veegroo Tapered Orifice Valve 
offers a new concept of flow control and 
is designed to eliminate clogging prob- 
lems. By moving a plug with a tapered 
slot into and out of a circular opening, 
the flow of fluid or gas is controlled by 


QB 
A’ 
© 


VARIATION OF 
VALVE OPENING 


the area of the slot at the head of the 
opening. This bar stock valve comes in 
standard sizes to 1 in., with pressure 
ratings 3000 and 10,000 psi. Materials 
available include carbon steel, three 
stainless steels, Monel, aluminum, and 
Alloy 20. Manufacturer says this valve 
will pass foreign particles up to 25 times 
larger than comparable needle valves. 
While its function is basically that of a 
needle valve, by concentrating all of the 
flow area in one triangular section in- 
stead of around an annular ring, it is 
claimed virtually clog-proof. General- 
American Valve Co. 


11—STEAM GENERATOR offers ‘membrane wall" furnace design 


This oil and/or gas fired, pressurized- 
furnace steam generator is designed for 
power, process or heating loads requiring 


steam capacities up to 400,000 Ib per hr. 
The boiler offers ‘membrane wall’’ pre- 
fabricated furnace construction, which 
utilizes welded tubular furnace wall 
panels. According to company, high effi- 
ciency and elimination of induced draft 
fan are accomplished through pressur- 
ized-furnace design, with a subsequent 
savings in fuel, fan and power costs. 
Boiler operation is simplified because 
there is only one fan. Designated the 
PFI (Power For Industry) Boiler, the 
unit is available for steam pressures up 
to 1150 psi and for superheated steam 
temperatures to 900 F. It is designed for 
burning either oil or gas or a combina- 
tion. Stand-by fuel is instantly available 
with the dual-fuel burner, since one fuel 
can be lighted from the other, manufac- 
turer notes, and this avoids either a 
boiler outage or a drop in steam pres- 
sure when fuels are changed. The Bab- 
cock & Wilcox Co. 





12—COLOR ALARM SYSTEM af- 

fords longer lamp life 
Newest color sequence in the Electro- 
Pane line of annunciators is designed to 
eliminate need for a flasher. Although a 
flashing Electro-Pane is also available, 
company says the new color sequence 
provides for longer lamp life and still 
gives excellent discrimination between 
alarm condition and acknowledged con- 
dition. The backlighted nameplate is 
bright white during alarm condition. 
Pushbutton acknowledgement changes 
it to red. Upon clearance it changes to 
green or the nameplate can be automa- 
tically reset. Audible signals appear 
with white and green colors. Any se- 
quence of colors can be substituted in 
the standard unit. Continuous filament 
monitoring is provided to eliminate 
necessity of pushbutton lamp test. 
Electro Devices Inc. 


13—PACKAGED DRIVE mounts 
on single output shaft 


In the Rectiflow Drive, an a-c motor, a 
d-c motor, and semiconductor rectifiers 
are integrated. These drives are an- 
nounced as affording continuously vari- 
able speed control over ranges of 114 to 
1, 2 to 1, or 3 to 1; maximum speed is 
1690 rpm. Power requirements are sup- 
plied from norma! a-c distribution sys- 
tems. Now available in ratings of 714 to 
125 hp or higher, they can be designed to 
serve either constant-torque or constant- 
horsepower applications. 
Basically, the drive consists 
wound-rotor motor and a d-c motor 
built on a common output shaft. 
Grouped behind covers are step rings, 
commutator and brushes. Semiconduc- 
tor rectifiers rectify slip power from 
wound rotor to supply direct current to 
d-c motor armature. A second set of 
rectifiers converts a-c line voltage to d-c 
to energize the shunt field of the d-c 
motor. Speed control is most simply ob- 
tained by varying a rheostat setting in 
this shunt field circuit, but the system 
permits inclusion of electronic and mag- 
netic amplifier equipment for field con- 
trol. In performance, these drives are 
said to demonstrate speed regulation of 
7.5 per cent over full speed range. Full 
load efficiency over entire speed range is 
given as 85 per cent for 125-hp units and 
not less than 80 per cent for lower rated 
units. Rectiflow Drives are somewhat 
longer than comparable d-c motors. 
Westinghouse Electric Corp. 
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14—CRACK DETECTOR is low 

cost, portable unit 
The Seal-Lock Magnetic Crack Detec- 
tor is claimed to locate and outline any 
surface crack or fault on any ferrous 
casting. The unit weighs only 20 Ib. It 
can be operated from either a 110 v a-c 
line, or 12- or 6-v battery, enabling 
crack inspection in areas where electrical 
lines are unavailable or not permitted. 
The detector is not affected by tempera- 
ture or humidity, company states. In- 
cluded in the complete unit are probe, 
a-c and d-c connectors, sprinkling bulbs, 
gray and yellow magnetic powders and 
instructions, all in steel case. United 
States Casting Repair Corp. 


15—PNEUMATIC RELAY computes 

and compensates 
This pneumatic relay is designed to solve 
equations continuously by combining 
two or more pneumatic signals in vary- 
ing, predetermined proportions. It mul- 
tiplies or divides one pneumatic signal 
representing a measured variable by 
some predetermined function of a sec- 
ond variable. Standard unit also adds 
and subtracts pneumatic signals and 
provides proportional control action. In 
process plants, it is suggested for ration- 
ing of two flows in multi-element control 
systems, and for pressure-temperature 
compensation of liquid or gas flow 
measurement. Relay uses standard 
SAMA ranges of 3-15 psig and 3-27 
psig. Bailey Meter Co. 


16—CONTROL VALVES for hy- 


draulic and gas uses 
In this line of check and flow control 
valves, a “‘straight-through”’ ball-valve 
design is incorporated to enable in- 
creased flow, greater dependability and 
a marked reduction in friction. Metal-to- 
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Let your 
Continental Automatic Boiler 
Specialist Help You 


Two 75 H.P. Continental Auto- 
matic Boilers at Gordon Junior 
High School, Coatesville, Pa. 
Theodore Stetler (right) super- 
intendent of maintenance shown 
with Merrill A. Squier, of Besco 
Sales, Continental Boiler repre- 
sentative. 


CALIFORNIA 
El Cerrito—American Engineering & Mfg. Corp. 
Palm Springs—Pacific Engineering Equip. Co. 


HEATING COSTS CUT 21% 
with new Continental Boilers 


In 1955, the Coatesville, Pa. school district purchased two new 75 
H.P. Continental Automatic Boilers firing #5 oil to heat three adjoin- 
ing school buildings from a central plant. The new boilers saved 
$2 614.51 in the first two years of operation. This is a 21% reduction 
in heating costs. 

Merrill A. Squier, of Besco Sales, Continental Boiler representative 
in the Philadelphia area, says: 

“You can count on Continental for highly efficient, low cost steam or 
hot water. Because of the simplified design, maintenance and down- 
time are cut to the bone. There are no refractory baffles to burn out, 
leak and cause short circuit of gases. Free rapid water circulation 
keeps heating surfaces clean. Steam and water spaces are easily 
checked through openings. Clean-out is easy.” 

Continental Boilers, firing oil or gas, are available in models from 20 
to 600 H.P. with on/off, low-high-low, or modulating controls. For 
steam heating or process work at pressures from 15 to 250 Ibs., or hot 
water heating at low or high temperatures. Literature on request. 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


Phoenixville, Penna. 


AUTOMATIC 
BOILER 


A HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 
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COLORADO 
Englewood—Champion Specialty Co. 
DISTRICT OF COLUMBIA 
Washington—Charles C. Plummer 
FLORIDA 
Jacksonville—H. L. McMurry & Co. 
Miami—H. L. McMurry & Co. 
Orlando—H. L. McMurry & Co. 
Tampo—H. L. McMurry & Co. 


GEORGIA 

Atlanta—Mechanical Associates 

Augusta—Tarte Boiler Repair Co. 
ILLINOIS 

Chicago—Automatic Steam Sales Co. 
INDIANA 

Indianapolis—Plibrico Sales & Service Co. 

New Albany—Falls Cities Boiler & Machine 
LOUISIANA 

New Orleans—Cressy Sales Company 
MARYLAND 

Baltimore—Heating Services, Inc. 
MASSACHUSETTS 

Dorchester—Lewis National Corp. 


MICHIGAN 
Dearborn—Kramer & Associates, Inc. 


MINNESOTA 
Minneapolis—Oil Burner Service Co., Inc. 
St. Paul—Lincoln Equipment Company 


MISSISSIPPI 
Jackson—Climate Engineers, Inc. 


MISSOURI 


St. Lovis—Continental Boiler & Sheet Iron Works 


NEBRASKA 
Omaha—Midwest Utility Service Co., Inc. 


NEW YORK 
Buffalo—W. J. Clark Equipment Co. 
Gloversville—Olin T. Caldwell & Co. 
Hudson Falls—Boiler Equipment Co. 
New York—Thermal International, Inc. 
Rochester—Ernest J. Rookey 
Syracuse—U & S Supply Corp. 
NORTH CAROLINA 
Greensboro—M. G. Newell Co., Inc. 
OHIO 
Cincinnati—Kenneth B. Little Co. 
Cleveland—P. M. Equipment Co. 
Toledo—Air Conditioning Distributors, Inc. 
OKLAHOMA 
Oklahoma City—Mecha-Line Co. 
PENNSYLVANIA 
Phoenixville—Besco Sales, Merrill A. Squier 
Pittsburgh—John C. Gregg Company 
RHODE ISLAND 
Providence—Weatherall Engineers, Inc. 
TENNESSEE 
Knoxville—Boiler Supply Co. 
Memphis--Middle States Associates, Inc. 
Nashville—Boiler Supply Company 
TEXAS 


Dallas—Rodgers Engineering Co., inc. 
Fort Worth—J. P. Philibert 


TAH 
Salt Lake City—Power Engineering Company 


VIRGINIA 
Suffolk—C. Fred Bailey 


WISCONSIN 
Milwavkee—Industrial Steam, Inc. 





metal seats and “free-ball’’ mounting 
are"used. The valves are female threaded 
to dryseal specifications in standard IPS 
1g to % in. and available from stock in 
brass, in steel, aluminum, stainless and 
special alloys to order. They may be 
utilized in pressure ranges to 2000 psi; 
and are said to be particularly adapted 
to high or low temperature ranges. Flow 
control valves are adjustable before, 
during and after installation. Sensitive 
adjustment is attributed to the design 
which controls the valve-ball itself, 
rather than the passage. True-Flo Valve 
Div., Mystic Machine Co., Inc. 


17—FAN WHEEL inhibits fibrous 

material clinging 
The Wool Wheel is announced as an in- 
dustrial fan wheel designed for exhaust- 
ing air containing clinging type fibrous 
material such as wool, cotton rayon and 
trim from corrugated box and paper 
machines. Constructed with a heavy 
back plate, fins and steel spider, the 
wool wheel features a sloping surface 
back of the fan blades to prevent fibrous 
material from clinging. In addition, fan 
utilizes a cone over the hub to further 
inhibit clinging action. Manufactured in 
wheel sizes ranging from 9 }4 to 60} in., 
steel plate exhauster is claimed capable 
of moving 200 to 50,000 cfm of air at 
static pressures to 15 in. Fans are made 
in two classes for temperatures to 1000 
F. Chicago Blower Corp. 


18—VALVE CONVERSION UNIT 


for manual, power operation 
You can convert installed valves from 
hand-operation to electric motor opera- 
tion with Valvmatic, a push-button- 
operated valve actuating conversion 
unit, it is announced. According to com- 
pany, unit can be installed without spe- 
cial engineering, disturbing piping or 
replacing existing valves. Company says 
Valvmatie can be used in nearly every 
application where valve handle doesn’t 
rise, and where valve handle can rotate 
when valve is operating under power. In 
event of power failure, valve can be 


restored to manual operation by remov- 
ing two pins. Position and torque limits 
are provided in both directions of rota- 
tion to prevent valve injury. Valvmatic 
can be moved from one valve to another, 
and no special wiring is needed. It is not 
necessary to remove valve from line to 
install unit, company notes, nor is ma- 
chining of special valve nuts involved. 
C. H. Wheeler Mfg. Co. 
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19—MOTION INDICATOR is low 

cost protective unit 
Although primarily for process indus- 
tries, the Roto-Guard is announced as 
applicable in other operations where 
positive indication of motion, or lack of 
motion, is required. This low cost pro- 
tective device converts motion of va- 
rious types into a signal. The signal 
impulse may be used to energize an 
alarm system or to operate control 


switches automatically. Roto-Guard is 
connected to any slow turning shaft and 
as long as the driven shaft rotates nor- 
mally the Roto-Guard, by means of a 
circulating pump and pressure-actuated 
switch, indicates normal operation. 
Should the shaft rotation slow below 
operating level, or stop, the resulting 
pressure drop would setjoff the;alarm. 
The Roto-Guard can be wired into an 


interlock system. In this way stoppage 
of one component in the chain of process 
equipment automatically will stop the 


other components to prevent damage, 
it is explained. The Roto-Guard is > 
signed for operation at 10 to 150 rpm 
and is adjustable within that range. If 
the driven shaft operates at higher 
speeds a gear or pulley reduction may 
be incorporated. Form RG-16 gives data. 
The Bin-Dicator Co. 


20—STEAM TRAP designed for 
tracing lines, other uses 
Especially designed for tracing lines and 
instrumentation service, as well as other 
applications, Type T steam trap has 
only three parts cover, body and cage 
unit. The cage unit consists of a bimetal- 
lic element, a holder, a ball valve and a 
Stellited seat, ground lapped and tested 
for ‘‘air-under-water-bubble-free tight- 
ness.”’ Unit is fitted in the body and held 
by two screws — in a matter of minutes 
a new cage unit can be installed, manu- 
facturer states. Valve performs four 
functions — traps steam, vents air, dis- 
charges condensate, and acts as a check 
valve. It works on a wide pressure range 
0 to 50 psi, 0 to 200 psi. Velan Steam 
Specialties Inc. 


21—VERTICAL MOTOR for in- 

docr, outdoor service 
The Climatized Vertical Hollow Shaft 
Motor is announced in ratings to 2000 hp 
or indoor and unprotected outdoor 
service in pumping applications. Its 
design is claimed to offer greater com- 
pactness and to incorporate insulating 
materials with optimum resistance to 
moisture and chemical contaminants 
and high mechanical strength. A maxi- 
mum of two-high angular bearings are 
used in the motor to prevent excessive 


wear and reduced thrust capacity. Wa- 
ter-cooled Kingsbury type thrust bear- 
ings are utilized in extra-high {thrust 
applications. Because of high motor. effi- 
ciency a minimum of cooling air is re- 
quired, company points out, and this 
permits low cooling air velocity and pre- 
vents dust and moisture from being 
drawn into the motor by the air stream. 
Further information is in Bulletin 2450 
The Louis Allis Co. 


22—CONTROL DEVICE converts 

linear to rotary motion 
Although designed for a new line of high 
vacuum gate valves, this remote control 
device will be offered for a variety of 
control applications. With it linear mo- 
tion is converted into a rotary motion 
with high torque, company announces. 
Linear movement of a guided plunger 
along a spirally fluted shaft in an pneu- 
matically operated cylinder effects 180 
deg of shaft rotation. Cylinders are sim- 
ple and compact a 3-in. diam one 
being 5% in. long. Two standard models 


accomplish a 180-deg turn, but design 
lends itself to construction which can 
effect a range up to several complete 
turns. They operate at nominal air 
pressures available in most plants, if 
necessary, down to 50 psi. 

Operating speed is a feature of the 
control. Another advantage is that it 
permits manual operation in case of 
power failure where systems are based 
on electrically operated solenoid valves, 
also in case of air pressure failure. Also, 
says manufacturer, the device can be 
wired for automatic, instant closing or 
opening, according to needs, in case of 
power failure. Vacuum Research Co. 


23—WATTMETER incorporates 
locking contact feature 

Direct monitoring and control of elec- 
trical power by a single instrument is 
reported possible with this locking con- 
tact wattmeter. With the locking con- 
tact feature, high and/or low limits of 
wattage may be preset, with control 
action initiated when a limit is reached. 
In this instrument, a core magnet 
movement has been added to the move- 
ment of a standard dynamometer type 
wattmeter. The former is on the same 
plane as the voltage coil of the watt- 
meter and moves with it as it turns with- 
in the field of the stationary current coil. 
When power being used reaches a preset 
limit, a contact on the indicating pointer 
touches a contact on a fixed pointer. A 
circuit is closed to an external slave 
relay that triggers control action. Cur- 
rent through contacts also flows through 
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NEW START-UP STRAINER 
CUTS CLEANING TIME 
FROM HOURS TO MINUTES! 


With this new start-up strainer, you can pro- 
vide positive protection for new boiler feed, condens- 
ate and any other close-fitted pumps and eliminate 
costly standby construction labor during start-up 
periods for new piping systems. 


Flushes Clean in Minutes 


In actual field use, strainer cleaning time was 
cut from four hours ( with basket, cone and disc types) 
to only ten minutes with the Leslie strainer. The 
strainer is easily cleaned by operating personnel with 
an air, steam or water lance as shown in the cutaway. 
Trapped debris flushes down the cleanout drain. 


Easy to Install 


Installation eliminates large complicated T’s or 
angles. Screen is removed easily. You can leave the 
strainer body in the line after start-up or remove it 
for re-use and replace it with a spool piece. Available 


<«—CLEANOUT DRAIN 


in sizes 6” to 16” steel construction with 150 to 300 
lb. flanges. 


More Information 


Want more details? Just ask your Leslie Engi- 
neer. He's listed in your classified directory under 
“Valves” or “Regulators”. 


Here is one of 5 new Leslie Start-up Strainers installed on boiler 
feed and condensate pumps at New York State Electric and Gas 
Corporation’s Milliken Station. 


REGULATORS and CONTROLLERS 
STRAINERS 


LESLIE CO., 


301 GRANT AVENUE, LYNDHURST, NEW JERSEY 
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Return line corrosion is one of the most critical 
problems in maintaining economical, efficient 
power plant operation 

Bird-Archer Amine Treatment is an easy, 
effective and economical way to eliminate cor- 
rosion troubles. Amines raise the pH value of 
the return condensate to the point whereby 
the corrosion potential is negative. In addi- 
tion, amines provide a surface protection for 
the metal itself which further inhibits cor- 
rosion. In scores of plants, Bird-Archer Amine 
Treatment is paying a profit on its cost 
through savings in piping replacement and 
maintenance work. 

To demonstrate what corrosion can do in 
steam and condensate return lines, we show 
here ‘before’ and “‘after’’ unretouched photo- 
graphs of NDHA Corrosion Testers. This 
is a test* developed by the American Society 
for Testing Materials in cooperation with the 
National District Heating Association. Bird- 
Archer supplies and analyzes these testers. 
Photo at left shows a Tester before installa- 
tion. Photo at right showsa Tester after it had 
been installed for 60 days in the return line. 
(*Standard Method of Corrosivity Test of , 

Industrial Water, NDHA Method, ASTM ' es 
Designation 935-49. 











Write for BULLETIN CP-100 AND THE NAME OF 
THE BIRD-ARCHER SERVICE ENGINEER NEAREST YOU. 





Send for Catalog on Bird-Archer 
Proportioning Pumps 


THE BIRD-ARCHER COMPANY, 4337 N. AMERICAN ST., PHILADELPHIA 40. PA 


New York, Chicago 
The Bird-Archer Co. of California, 415 Brannan St 
Offices also in Canada and Mex 
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coil of core magnet movement, which 
develops sufficient torque to lock the 
contacts together. The core magnet 
movement also furnishes damping torque 
for the voltage coil. In present models of 
the wattmeter, capacity of field coil 
ranges from 1 to 20 amp a-c. Instru- 
ments are calibrated so that, with a 
given amperage limit, watts may be 
read and controlled on the dial when 
nominal voltage is 110, 220 or 440 a-e. 
Assembly Products, Inc. 





Reader Service Cards on pages 
127-128 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











24—RUGGED PUMPS for the 


abusive applications 
Pumps in the K series are designed for 
applications involving abrasion, corro- 
sion and especially handling of hot 
liquids, because of the exposed shaft 
design. The pumps can be stationed 
above or below sump liquid level. These 
are single stage, end-suction pumps in 
sizes from 1 to 10 in. for heads in 
some cases up to 250 ft or more and 
for capacities in the range of 4000 gpm. 
These are three basic designs. Type KR, 
for limited heads, has end plate secured 
to housing by removable dogs. Type KC 
for corrosive or mildly abrasive applica- 
tions, where frequent inspection is un- 
necessary, has a center split casing, the 
two halves being bolted together. Type 
KF, for high pressure abrasive or cor- 
rosive applications, has end plate se- 
cured to the housing by flanges and 
bolts. All types are available with simple 
slippage seal adjustment. Bulletin K 
gives data. Nagle Pumps, Inc. 


25—GENERATING UNIT provides 

“on-the-spot” steam 
This series of portable “plug-in”’ elec- 
tric steam generating units is announced 
as providing a practical and economical 
means of obtaining high or low pressure 
steam, dry and odor-free, and ready for 
use in less than 5 min at any location. 
The units produce steam at low pressure 
(0-15 lb) and high pressure (100 Ib) and 
range in size from 14 to 5 hp. To oper- 
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Steel stack and breeching being gun-lined with refractory concrete (made with LUMNITE calcium-aluminate cement) 
at United Illuminating Company, New Haven, Conn. Gunite Contractor: Pressure Concrete Co., Newark, N. J. 


ATLAS LUMNITE in stack linings... protects steel 
shell from corrosion and heat 


@ Refractory concrete linings (made with ATLAs* LUMNITI 
cement) resist the corrosive action of flue-gas condensate which 
forms on stack surfaces. 

e@ Concrete retains high strength under continued exposure to heat 
and frequent heating-cooling cycles. 

@ Placement is fast, easy, economical — by guniting, pouring 
or plastering. 

@ Downtime is reduced because concrete reaches service strength 
in 24 hours. 

For maximum convenience, use castables made with LUMNITE* 

cement. These are packaged mixtures, ready for use. Simply add 

water, mix and place. Made and distributed by leading 
manutlacturers of retractories 


Universal Atlas Cement Company 
: Subsidiary of United States Steel 


eM ar Mam escrib 
Park Avenue, New York 1 


1es0e mame 








OFFICES: Albany - Birmingham * Boston - Chicago* Dayton + Kansas City +» Milwaukee + Minneapolis * New York - Philadelphia : Pittsburgh + St. Louis 
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Life in these excited states... 


“We've been having 
trouble with corrosion 


in this section.” 





Corrosion is 
embarrassing 


It’s expensive, too. Not only in terms 
of equipment chewed up, but also in 
un-timely time losses and wasted 
ingredients. You save embarrass- 
ment and expense both with Ace 
chemical resistant piping, valves, 
pumps, tanks, and special lined 
equipment. 108 years’ experience 
at your service. 


Flexible poly 
pipe, ideal for 
water lines, 
drains, under- 
ground pipe or 
conduit 

4g to 2 

coils, 
proved 
drinking water 


Bul. CE-57 














All-purpose rig- 
id PVC. Sched 
40, 80 & 120, 14 
to 4”. Threaded 


or socket 
Valve 
NSF- 


fittings 
142 to 2 
approved 


CE-5 


f 


Improved 
sign no 


gpm. All wet- 
ted parts acid- 
resistant, Wwear- 


resistant 


hard rubber 
Finest availa- 


ble. Bul. CE 


World's best 
chemical valves 
at moderate 
prices, All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber - pet 
cocks to 24 
gate valves 


i 


: 


ACE processing equipment of rubber and plastics 





AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 
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ate it, you just connect to electric serv- 
ice and city water lines. Units are 
claimed ideal for use where heavily 
saturated ‘‘wet’’ steam has caused dif- 
ficulties, and for air conditioned facilities 
and crowded areas, since electric steam 
throws little or no heat. Electro-Steam 
Generator Corp. 


26—DEHUMIDIFIER is large, high 

capacity unit 
Model 1500 is suggested for moisture 
control in applications requiring a con- 
tinuous supply of dehydrated air. It is 
designed to remove up to 40 lb of water 
per hour and to maintain humidity lev- 
els as low as 10 per cent. The machine 
uses two beds of permanent silica gel 
drying agent. While one bed removes 
moisture from the air, the other is re- 
generated by the most economical source 
of heat available, whether electrical, 
steam or gas. Alternate absorption and 
reactivation periods of the Model 1500 
are spaced by adjustable timers to pro- 
vide for economical operation under 
varying weather conditions. It requires 
only standard electrical connections and 
a minimum of duct work for installation, 
manufacturer announces. It has safety 
devices to prevent overheating and can 
be modified to include explosion-proof 
features. Each unit includes a humidistat 
for control over 20 to 90 per cent relative 
humidity. Dryomatic Corp. 


27—OVERLOAD CLUTCHES for 


torque control, protection 
The Safe-Torque line of mechanical 
overload clutches is announced for use as 
a subassembly or for attachment to a 
source of power. Two standard ratings 
of torque control clutches are: 0 to 84 
in.-lb and 48 to 120 in.-lb. These clutches 
are reported to transmit more torque 
than other units of equal weight or size. 


There are two general types the one- 
shot, and the continuous overriding. 
Torque settings can .be sealed against 
tampering, if desired. One-shot clutches 
may be re-engaged in one of several 
ways, depending on design: by reversing 
the rotation of the drive shaft; by axial 
movement (up or down); or by other 
means. Continuous overriding clutches 
are used on slow-running applications. 
Overrunning roller drive of these 
clutches provides both precise and in- 
stantaneous release whenever preset 
torque is exceeded, it is explained; when 
clutch is operating within proper limits, 
rollers are wedged between inner cam 
drive and outer shell or body. All parts 
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STEAM 
BOILERS 


que 
versatility 
with 


economy 








Above: Two units serve a gas 
pipeline company. 


Left: Installation in fibre box- 
board plant. 


Right: Unit for a leading 
soap manufacturer. 





FOR POWER, PROCESS OR HEATING 


Available in capacities from 10,000 to 50,000 
pounds steam per hour in three standard pres- 
sures of 175, 250 and 375 pounds per square 
inch gage, factory assembled. 


Write for Bulletin PSG-2, Dept. 24A-BPE 


HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


SALES OFFICES: Mew York, Chicago, Cleveland, Dallas, 
Camden, N. J., St. Louis, Charleston, W. Va., Cincinnati. 


OTHER VOGT PRODUCTS: 


Enroute to an office building. DROP FORGED STEEL VALVES, FITTINGS, FLANGES AND UNIONS 
PETROLEUM REFINERY AND CHEMICAL PLANT EQUIPMENT 
HEAT EXCHANGERS * ICE MAKING & REFRIGERATING EQUIPMENT 


For more data circle 550 on Post Card 
August, 1958 





SOLVE your | 
PROBLEMS of 


| 


WATER 
STEAM 
and FUEL 
TREATMENT 


Economically! Dependably! 
with 


WESTERN CHEMICAL 


To preserve your equipment and to keep 
it operating continuously, efficiently, 
and economically, is the purpose and 
end result of the use of specialized 
Western formulas and the individual 
technical service that goes with them. 

‘Whether your problem is scale or pitting 
in your boilers—corrosion in your steam 
and condensate lines—scale, corrosion 


“WESTERN COOLING WATER TREATMENT or algae growth in your cooling water 
system—sludge in your fuel oil supply— 


and ALGAECIDE “ 

soot in combustion areas—or any other 

problem related to your use of water, 

ANTI-FOAMS for BOILER WATER steam or fuel—it can be solved by 
WESTO POTABLE WATER TREATMENT Western Chemical Company. That is 
our business and it has been for over 


WESTERN SWEET WATER TREATMENT 65 years. 
From this one source you can get the 
WESTO BRINE TREATMENT benefit of long experience, combined 


WESTERN FUEL OIL SLUDGE DISPERSANT with the most advanced technical 
methods, to save you the cost of re- 
WESTERN SOOT REMOVER pairs, replacements, and service in- 


WESTERN LIGHTNING SCALE REMOVERS iron. 
WESTERN ALUMINA No. 45 COAGULANT RELY ON WESTERN. 


ONE Source 
for Complete Technical Information 


In the series of Western Technical Bulletins you will 
find the story behind your particular problem — its 
causes and prevention. Without obligation, take 
advantage of this opportunity which can lead to defi- 
nite savings in both costs and headaches. Write 
today for complete information. 


Send TODAY for FREE Literature 
WESTERN CHEMICAL CO., 717 Washington St., Kansas City 5, Mo. 


1 am particularly interested in the chemical treatment of: 


Please send me complete information. 
NAME 
FIRM 


ADDRESS 
city ZONE _ STATE 
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deform elastically when rollers climb 
into the wedging position. When manu- 
ally preset torque is exceeded, rollers 
override the high points on the inner 
cam drive and roll into a free position. 
The driven member then becomes free- 
wheeling and no further torque is trans- 
mitted. Scully-Jones and Co. 


28—ROTARY COMPRESSORS of- 

fer savings in size, weight 
These positive-displacement rotary com- 
pressors are announced as rivalling effi- 
ciency and stability of reciprocating 
machines while matching compactness 
and low maintenance of centrifugals. 
They are designed for continuous heavy- 
duty industrial service handling air, gas 
or vapor. With a standard capacity 
range of 800 to 13,000 cfm, it is expected 
to have application in the process indus- 
tries for both pressure and vacuum sys- 
tems; in heavy industry for industrial 
and instrument air, by-product gas 
boosters and exhausters, combustion air; 
in utilities for gas distribution and 
storage etc. 

The new compressor design is a two, 
impeller, helical-lobe type, axial flow- 
rotary machine with four-lobe power 
impeller and a secondary impeller with 
six matching gaps synchronized by tim- 
ing gears. Impellers rotate with a rolling 
motion and power is transmitted to the 
secondary impeller through the cushion 
of compressed gas. There is no metal-to- 
metal contact between impellers or with 
surrounding casing, it is explained, mak- 
ing it unnecessary to lubricate the im- 
pellers. Because of its high operating 
speed, the compressor can be driven by 
an induction or synchronous motor, 
diese] or natural gas engine, or steam or 
gas turbine. Though new in this country, 
this compressor is based on a Swedish 
design now in European service. Fair- 
banks, Morse & Co. 


29—ASBESTOS WRAP protects 

electrical cables 
Labor-saving Insulwrap is an asbestos 
tape 3/, in. thick, designed to replace 
three layers of 14,-in. listing tape as fire 
protection on electrical cables wherever 
they cross or run side-by-side. It is 


claimed ideal for protecting cables in 
underground manholes, and to offer 
rugged insulation and reduced applica- 
tion costs when used on pipes carrying 
steam, chemicals, hot and cold water. 
It may be overwrapped with vapor 
sealing to prevent condensation. Insul- 
wrap comes in 1- and 2-in. widths in 
25-ft rolls; both have an! extra half-inch 
of listing tape that overlaps each spiral. 
General Asbestos Gasket Mfg. Corp. 
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Snow doesn’t melt 
over GILSULATE covered 


underground steam | 


i ~ 
Steam line with 5” partial dirt backfill—steam turned into line. A light snow fell during the 


evening and still remained late the following day. 


THE TRIPLE-ZONE INSULATION FOR LIFETIME 
PROTECTION OF UNDERGROUND HOT PIPES 


SULATE 


AMERICAN GILSONITE COMPANY, SALT LAKE CITY 1, UTAH 
Affiliate of Barber Oil Corp. & Standard Oil Co. of California 


Distributors in principal countries of the world 


ines 


Indianapolis Power & Light Company chose GILSU: 
LATE for a recent installation on a busy downtown 
Indianapolis street. In addition to its outstanding 
insulating efficiency—snow didn’t melt over a par- 
tially insulated line—and corrosion protection, 
GILSULATE’s high loading capacity makes it the 
ideal choice for such an installation. The 6” line 
runs for 185 feet directly under the sidewalk, at an 
average trench depth of 4°6” 

Nine tons of GILSULATE (type B for 300-385 
F. temp. range) were used; only 100 man-hours 
were required to complete the job exclusive of 
excavation and backfill 

More and more, architects, engineers and con- 
tractors are discovering the versatility of GILSU- 
LATE 

For schools, railroads, hospitals, airports, util- 
ities, housing projects—for big jobs or small 
GILSULATE provides permanent corrosion protec- 
tion for hot underground pipes at a cost far below 
that of any other pipe insulation system 

Investigate the value of this dependable, easily- 
installed, low-cost GILSULATE. Use the coupon 


below or see your local GILSULATE distributor. 





FACTS ABOUT GILSULATE 
. EASY TO USE—just pour and tamp... pipe 


heat does the rest. 

. FORMS 3 ZONES of protection against heat 
loss and all hazards commonly encoun- 
tered by hot buried pipes. 

. NEEDS NO HOUSING OR MECHANICAL 
SHEATHS: no mixing, special handling or 
equipment. 

. ONLY NEEDS NORMAL PIPE SPACING: for 
multiple pipe or cramped conditions. 

. THREE TYPES AVAILABLE: 

Type A for 220°-300°F. temp. range 
Type B for 300°-385°F. temp. range 


Type C for 385°-520°F. temp. range 











American Gilsonite Co The Agents Building 
134 West Broadway or 3537 Lee Road 
Salt Lake City 1, Utah Cleveland 20, Ohio 


Send me more information on GILSULATE Insulation 


NAME 
TITLE 
COMPANY 


ADDRESS 


Do you receive Pipe Insulation news? Ask to be put on our mailing list 
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SO EASY TO MAINTAIN 
ITS NEW EFFICIENCY 





A; 


7) 
i: 


20 to 250 bhp. 
for pressures to 250 psi. 


12 sizes from 


or for hot water. 

lly automatic operation 

oil or gas or both. 

Before you buy or specify 

any packaged boiler, 

get the details in Bulletin 1006-C 


all the big boiler features you want 
combined with accessibility and easy maintenance 


With a full 5 sq. ft. of heating surface per bhp., 
4-pass, down-draft design, and built-in induced 
draft, the Superior COMPACT is a highly efficient 
and dependable package. Its efficiency, guaranteed 
by factory-fire-test of every unit, insures years of 
economical performance; for the Superior COM- 
PACT is planned for the easy maintenance which 
sustains high efficiency. 


Front doors are hinged, and rear doors hinged or 


Specialists in PACKAGED BOILERS... exclusively JA 


davited to simplify inspection and cleaning. But note 
that no belts or mechanical components are located 
inside the front door where they would be subject 
to the heat of the fire. All units firing +4, +5 and #6 
oil are equipped with dependable Superior Rotary 
Burners. High in the shell, and protected by the 
tubes of the fourth pass, the furnace is away from 
the “danger zone” eliminating the possibility of 
bagging or blistering. 


Spuicaealo 


PACKAGED BOILERS 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


BOILERS, GENERATORS 


201 Boiler Control System — Bul- 
letin 1038, 12 pp, describes complete boiler 
contro! systems available for large utility 

wer stations. Using a 900,000-lb-per-hr 
installation as an example, it gives a de- 
tailed ee of each component, com- 
bustion, fuel cutback, pulverizer tempera- 
ture, feedwater, and feed pump recircula- 
tion controls, as well as automatic-sequen- 
tial soot blowing system. Copes-Vulcan 
Div., Blaw-Knox Co. 


202 Boilers for Many Services — 
This general product data catalog in loose- 
leaf notebook form contains detailed litera- 
ture on company’s line of boilers for heat- 
ing, power and process steam. It contains 
separate data sheets for each product, in- 
cluding high pressure boilers, low pressure 
boilers, boiler-burner units, water-tube 


boilers, water yee equipment and 
others. In addition to photos and diagrams 
illustrating design peat operation features, 
it provides tabulated engineering data. 


Kewanee Boiler Div., American-Standard. 


203 Fire Tube Boilers — This 12-pp 
catalog describes Superior Compact pack- 

boilers in capacities from 20 to 200 
bhp. Interesting arrangement of text, illus- 
tration and color is used to explain many 
features of the units. Gives complete data 
and dimensions for boilers desi for 
prong Oe or gas or both. Superior Combus- 
tion Industries, Inc. 


204 Automatic Boilers — Bulletin 
BE-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique—a method of obtainin 
maximum heat transfer with a simpli 
design. Shows cutaway view of boiler con- 
struction; illustrates hi doors and 
method of injecting air. Boiler Engineering 
& Supply Co., Inc. 


205 Packaged Steam Generator — 
Advantages of company’s baffleless, pres- 
surized two-drum water tube pac 
units are detailed in 12-pp Catalog SB-59. 
Features of the completely integrated gen- 
erating plant, which requires no field Pip- 
ing, wiring, brickwork or special f 

tion, are shown on cutaway illustration. 
Erie City Iron Works. 


206 Steam Generators — Twelve- 
pp Bulletin PSG-2 contains design and 
construction details on company’s package 
unit steam generator —a vertical, bent 
tube, longitudinally fired water tube boiler. 
Capacities, dimensions and weights are 
tabulated and drawings, diagrams and 
photos showing fabricating methods in- 
cluded. Henry Vogt Machine Co. 


207 Standard Generators — Bulle- 
tin BB-55-4 describes company’s SC econ- 
omy series of standard steam generators 
designed to reduce steam costs for indus- 
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A plant built on the 
philosophy of “don’t accept 


anything at face value’... 







Tidewater’s “Refinery of the Future” Uses 
471 Fast’s Couplings to Reduce Maintenance 










A 







N PLANNING Tidewater’s Delaware Refinery, all 

equipment purchases were examined from every 
angle . .. capital investment, manpower, mainte- 
nance and reliability. Fast’s Self-Aligning Couplings 
were used throughout because they met Tidewater’s Fast’s Couplings give dependable, trouble-free service 
throughout Tidewater’s entire production facilities. 













exacting demands. 





Tidewater’s equipment design policies were estab- 
lished by survey teams that visited refineries all over 
the country. They carefully appraised each plant and 
asked operators what improvements they would make 
and what features they would retain if they were to 







redesign their drives. 





In 471 applications at this refinery, Fast’s Couplings 
guarantee mechanical flexibility that eliminates costly 
. shutdowns and expensive shaft replacements. Fast’s 
have the reputation of frequently outlasting the equip- 
ment they connect. This means savings in mainte- 
nance and down-time . . . in addition to protecting 
costly equipment against errors of alignment. 








Nearly 40 years of coupling experience qualifies 
Koppers to solve your coupling problem. Write today 
for full details to: KOPPERS COMPANY, INC., Fast’s 
Coupling Dept., 3708 Scott Street, Baltimore 3, Md. 


This Fast’s Coupling drives a pump delivering heavy 
naptha to the Solutizing plant. 












THE ORIGINAL 


PASTS Couplings 
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Which of these characteristics 


are essentials on your 


Remote Control Jobs? 


e Accuracy ... High Load Capac- 
ity ... Adaptability ... Freedom 
from Trouble... Long Life... 
Flexibility . .. these are some of the 
qualities of ACCO TRU-LAY PUSH- 
PULL flexible CONTROLS that have 
made it possible to improve the 
operation of literally hundreds of 
mechanical products (list on re- 
quest). Full description of this ver- 
satile REMOTE CONTROL is given in 
our DATA FILE available for your 
further study. 

ACCURACY is inherent in the basic 
design, and in the standards of 
quality and precise dimension that 
control the manufacture of TRU- 
LAY PUSH-PULL CONTROLS. These 
are precision products, not gadgets. 
VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well... HOT jobs on jets and in- 
dustrial furnaces . . . COLD jobs 
down to —70°F... WET jobs (the 
conduit can be completely im- 
mersed) . . . DIRTY jobs . . . AB- 
RASIVE jobs . . . CORROSIVE jobs 

. HEAVY, TOUGH jobs up to 


1,000 lbs. input... LIGHT DUTY 
jobs ... REMOTE jobs 150 feet or 
more from the control point. These 
units are frequently and success- 
fully used in conjunction with elec- 
tric, hydraulic and air controls... 
are thoroughly effective under al- 
most any operating condition. 
"Solid as a rod but flexible as a 
wire rope” aptly describes TRU- 
LAY PUSH-PULL CONTROLS. This 
flexibility provides positive, remote 
action whether anchorages are fixed 
or movable... it damps out noise 
and vibration . . . protects delicate 
instruments... it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 

..it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. 


Advantages of Tru-Lay Push-Pull fiexibility and simplicity are pictured below 


Simplicity vs Complexity 





SIMPLE 
TRU-LAY 
PUSH-PULL 





COMPLEX MECHANICAL 
LINKAGE 











Compare the TRU-LAY PUSH-PULL cable in illustration 
with the mechanical linkage. PUSH-PULLS are simple, 
have but one moving part, are noiseless and give life- 


time service accuracy. 


Linkages are complex, made 


of many parts; they wear at many points. Their use 
brings increased back-lash, lost accuracy and vibra- 


tion rattles. 


« Whether your interest is in a single application of this versatile pusH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will answer 
your further questions, and will also provide you with the means of 


defining to us the applications you may be in- 


terested in. 


Write for a copy without obligation 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


plates for condensers and heat exchangers. 
Fields of application and particular prob- 
lems encountered in each are described. 
Information on condenser tube alloys, 
plates for tube sheets and baffles, manu- 
facturing methods, installation, opera- 
tional factors affecting tube life, corrosion 
factors in condenser tube service is pre- 
sented. The American Brass Co 


216 Electric Tube Cleaners — Bul- 
letin E107 describes advantages and appli- 
cations of company’s electric tube cleaners 
for boilers, condensers, evaporators, and 
heat-exchangers. Tables are included giv- 
ing complete specification details. Elliott 
Co.-Roto Plant, Div. of Carrier Corp. 


FUEL BURNING EQUIPMENT 


217 Steam Atomizing Oil Burners 
— Sixteen-pp illustrated Bulletin 21 de- 
scribes steam atomizing oil burners and 
auxiliary equipment for use with heavy oil 
or tar in boilers, stills, dryers and other 
furnaces where steam or compressed ait 
is available for atomizing the oil. Includes 
information on furnace design and con- 
struction. National Airoil Burner Co., Inc 


218 Self- Aligning Coupling — 
Form 273-M50 describes principles and 
features of company’s all-steel, self-align- 
ing coupling for shaft sizes up to 3% in 
Variations and modifications are illustrated 
and a table of coupling ratings and dimen- 
sions is included. Metal Products Div., 
Koppers Co., Ine 


REFRACTORIES, INSULATIONS 


219 Refractory Castable Bulletin 
R-40 describes the use of Kaocrete, com- 
pany’s refractory castable, in boiler ash- 
pits. A discussion of the various methods 
of ash removal, along with the maintenance 
problems peculiar to each, is presented 
Four installations detailed tefractories 
Div P The Babe ock & VW ile ox Co 


220 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
calcium-aluminate cement as a mortar 
mix for gun-applied linings in power plant, 
refinery and metalworking equipment. In- 
cludes data on mortar preparation, placing 
procedures, curing; also general instruc- 
tions, and information on use of Lumnite 
cement as a masonry mortar for laying 
brick. Universal Atlas Cement Co 


221 = Underground Pipe Insulation 
— This illustrated bulletin discusses the 
problems of underground pipe insulation 
and explains how company’s insulation for 
hot underground pipes overcomes them 
On-the-job photos ilfus trate ease of appli- 
cation; brief technical data are also in- 
cluded. American Gilsonite Co. 


222 Pipe Insulation — This 40-pp 
catalog was designed as a reference guide 
to company’s pipe insulation, presenting a 
new way to specify proper thickness for 
pipe insulation, based in the “J” factor. 
his special index eliminates complicated 
computation formerly required to deter- 
mine economical thicknesses. The book 
also features detailed drawings that show 
how single-layer insulation is applied to 
various vertical and horizontal expansion 
joints as well as to pipe bends, flanges, 
valves. Union Asbestos & Rubber Co. 


223 Insulating Block — An insula- 
tion block fabricated from high tempera- 
ture resisting minerals and effective up to 
1700 F is described in this 8-pp bulletin. 
Provides thermal conductivity graph, size 
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Advantages of Packless Construction 


in Temperature Regulating Valves 


One of the biggest headaches in regu- 
lating valve maintenance is repacking 
stuffing boxes. 

How often a valve needs repacking, 
how much time it takes, and the cost 
of the system downtime all vary with 
the construction of the regulator and 
the service it’s used for. No matter 
how you calculate all these variables 
it’s still a headache—and an expensive 
one. 

In the temperature regulator shown 
above (Spence Type ET150) stuffing 
boxes are eliminated. This is done by 
what is known as “balanced” dia- 
phragm construction. You can see in 
the cutaway drawing that pressure is 
applied to both sides of the large metal 
diaphragm. The upper side is exposed 
to delivery steam pressure and the lower 
side is exposed to loading pressure ap- 
plied by the pilot. When the pilot 
closes, both delivery pressure and load- 
ing pressure are equalized through the 
bleedport and connecting tubing. 

This construction not only does away 
with repacking problems, but it makes 
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possible additional savings as well. For 
example, you will note in the sectional 
blow-up that this design eliminates a 
closely fitted stem and guide. Dirt or 
other foreign matter doesn’t have much 
of a chance to lodge between these parts 
and cause sticking. 

Another cause of binding or sticking, 
uneven expansion of closely fitted parts, 
is also eliminated with this design. In 
addition, valve stem wear is reduced 
for the same reason. 

Lower maintenance is not the only 
advantage of this packless construction. 
Accuracy of regulation is also improved 
because friction due to a stuffing box, 
dirt, or uneven expansion is not a prob- 
lem. The large, balanced metal dia- 
phragm is more sensitive to slight 
changes in pressure. 


Guaranteed Not To Wiredraw 
If seats and discs are cut by steam 
(wiredrawn) the loss of steam through 
these grooves can be another expensive 
item — directly charged against the 
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Shown here is the single-seat packless construc- 
tion of the Spence ET150 Temperature Regulator. 








regulating valve. Fortunately, you can 
eliminate these costly leaks by specify- 
ing a temperature regulator that is 
guaranteed not to wiredraw. 

Spence makes such a guarantee be- 
cause their seats and discs are made of 
SECO Metal. Over 20 years experience 
with this special alloy has failed to pro- 
duce a single case where a SECO Metal 
seat or disc had been cut by steam. All 
that’s required is an approved strainer 
located ahead of the regulating valve. 
Expensive steam leaks just can’t hap- 
pen with this combination of SECO 
Metal and single-seat design. 

If you would like to have more 
information on Spence Temperature 
Regulators, drop us a line and ask for 
Bulletin T150. It gives more detailed 
information on these and other Spence 
design features. Piping layouts and 
helpful information on the installation 
of temperature regulators are also in- 
cluded. Write for your copy today. 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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ANNOUNCING | 
NEW | tire,resistant 


DEKORON tusine'warness 








FLAME RETARDANT 
OUTER SHEATH 


You can’t beat all-plastic Dekoron Poly-Cor for chemical 
resistance or for ease of installation. And now, the new Dekoron 
Instrument Tubing Harness adds yet another revolutionary 
feature—fire resistance. 


For example, in the direct flame of a cutting torch, it lasted 
longer than any other multiple-tube harness. Use it in areas 
where flash fires are anticipated. And new Dekoron Instrument 
Tubing Harness is rugged, too. You can bury it and forget it. 


You get all the advantages—chemical, impact and fire 
resistance—wrapped up in a single bundle with new Dekoron 
Instrument Tubing Harness. Remember, you can burn it. . . 
you can bang it... you can bury it. And you can buy it now. 


* products 


QUALITY + RESEARCH «+ SERVICE 


SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DIVISION 
MANTUA, OHIO 
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and thickness data, describes insulating- 
finishing cement. Baldwin-Hill Co. 


VALVES, TRAPS AND PIPING 
224 Boiler Blow Off Valves — Bul- 


letin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co 


225 Composite Valves — This 24-pp 
catalog, Form 186, features company’s line 
ol bronze, iron, steel and corrosion resist- 
ant valves. In addition to descriptions of 
component features, It contains photos, 
cutaway views and complete specifications 


The Wm. Powell Co 


226 Regulating Valves — bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlining special features of 
the valves, particularly the “flow line’’ 
contoured-body engineered for high capac- 
ity at low pressure drop. Leslie Co 


227 For High Pressures, Tempera- 
tures — Bulletin B-453, 12 pp, describes 
company’s high temperature and high 
pressure valves for service in steam power 
plants and related installations. Cutaway 
views illustrating design and construction 
features are included, as well as tempera- 
ture-pressure ratings table, selection chart 
dimensions, weights. Yarnall-Waring Co 


228 Butterfly Valve Manual — 
Forty-pp Catalog B-2 is designed to help 
power engineers select valve types, under- 
stand their characteristics, and determine 
space requirements. It includes such useful 
data as: pressure drop and flow tables 
conversion tables, theory and application, 
recommended materials, and describes 
rubber seat butterfly valves from 4 in 
diam up, for handling liquids and gases 
The Henry Pratt Co 


229 Check Valves — Twenty-pp Cat- 
alog 30A presents company’s line of tilting- 
dise check valves made in iron, bronze and 
steel for working pressures to 2500 psi 
I-xplains operating principles of tilting disc 
construction, discusses closing without 
slam, reduced loss of head, other advan- 
tages Includes construction details, sizes 
The Chapman Valve Mfg. Co 


230 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service character- 
istics with service requirements of the job, 
this practical 20-pp booklet explains and 
illustrates basic design features of gate 
globe and check valves. It tells, in non- 
technical language, how each of these valve 
types works, and where it is suited for use 
Disc, stem connection, bonnet and bonnet- 
joint characteristics covered. Crane Co. 


231 Industrial Valves — Bulletin 
507V illustrates and describes company’s 
line of industrial valves for control of air 
gas, liquids and solids. Features photos and 
descriptive detail on a variety of valves, 
including butterfly valves, wafer butterfly 
valves, treaded butterfly valves, slide 
valves, check valves, proportioning valves 
and others. W. 8. Rockwell Co. 


232 industrial Valves — Condensed 
Catalog 105, 28 pp, contains data on valves 
for a wide variety of applications. Includes 
dimensions and illustrations, describing 
non-return (stop-check) valves, globe and 
angle stop valves, pressure seal design 
angle univalves and small size globe valves 
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designed for chain or extension operation 
in vertical lines. Edward Valves, Inc. 


233 Swivel Joints — Advantages of 
company’s self-aligning swivel joints for 
steam, hydraulic and other applications 
are detailed in 12-pp Catalog 265-B. In 
addition to dimensional data, working 
pressure ratings, specifications and instal- 
lation details, it includes photos, cutaway 
views, diagrams. Barco Mfg. Co 


234 Water Hammer Control — 
Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and tests data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. The Williams Gauge Co., Inc. 


235 Steam Trap Book — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and_ ball 
float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all classes 
of equipment; a maintenance section ex- 
plaining trap installation, as well as repair 
Armstrong Machine Works 


236 Materials for Main Steam 
Piping — Entitled ‘“The Plastic Ductility 
of Austentic Piping Containing Welded 
Joints At 1200 F,” this 16-pp bulletin deals 
with an investigation into the problem of 
selection of materials for main steam pip- 
ing. Gives stress rupture characteristics of 
type 316 and 347 stainless steel piping 
adjacent to welded joints. Pittsburgh 
Piping and Equipment Co. 


237 Flexible Hose, Bellows — Six- 
teen-pp Catalog 156 describes applications 
and use of flexible metal hose and bellows. 
Engineering specifications and sizes, pres- 
sure ratings, materials and fitting attach- 
ments are included. Detailed drawings and 
pictures facilitate specification of individ- 
ual applications. Flexonics Corp. 


238 industrial Expansion Joints — 
Advantages of company’s line of industrial 
expansion joints designed for rugged tem- 
perature and pressure extremes are detailed 
in this illustrated brochure. Typical ap- 
plications are pictured. Solar Aircraft Co. 


LUBRICATION 


239 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
and pictures its use in hydraulic systems, 
pod reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 


tems, etc. A chart shows grades available, | 


uses, properties. Standard Oil Co. (Ind.) 





Postage-free cards for ordering 
catalogs are on page 128. You 
may also use the cards to order 
literature mentioned in the ads. 








240 Lubricants — Specification, 
Classification — Vital information ‘on se- 
lection of lubricants is presented in110-pp 
Vol. 41, No. 4 of “Lubrication.” Covers 
such items as performance specifications, 
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mage characteristics of the oil; explains | 


Algae’s gone 
for good 


Algae formations in condensers, spray towers, cooling ponds, reser- 
voirs, air conditioning equipment and other water systems can 
cause costly problems if allowed to develop. 

These problems can be solved, simply and economically, with 
HTH Granular, containing 70% available chlorine. Dry HTH 
Granular is free-flowing, dissolves quickly, and gives fast, effective 
algae kills. It can be applied easily and safely—no expensive equip- 
ment or specially trained personnel are needed. 


For complete information on the use of HTH 
for algae control, write to: 


wie ih, 
oe %, 
: HTH: 
< A 
%, Va 
AL conP? 


OLIN MATHIESON CHEMICAL CORPORATION © 
INDUSTRIAL CHEMICALS BALTIMORE 3, MD. 


HTH? is a trademark 
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| initual suitability of lubricants, quality of 
lubricant, effect of lubricant on produc- 
tion, effect on maintenance, effect on 
power, effect. on cost, and features a look 
to the future. The Texas Co. 


WATER CONDITIONING 


242 Water Treatment — Bulletin 
5000, 24 pp, explains the reason for boiler 
water treatme nt and tells services offered 
by company in prov iding formulations for 
individual! plant requirements. Covers pre- 

| treatment, internal treatment, treatment 
application, blow-down adjustment, test 
control. Dearborn Chemical Co 





243 For Boiler Protection — Seav- 

Ox, a 35 per cent hydrazine solution for 

removing dissolved oxygen from boiler 

feedwater, is described in this 16-pp illus- 

trated booklet. It covers in detail the use 

of the solution for a ting low, medium 

and high pressure boilers, discussing deter- 

| mination of dosage, recommended methods 

| of application, testing methods for hydra- 

. | zine and properties and handling of the 
Write for literature material. Olin Mathieson Chemical Corp 


on Amortenn's for uniform coal reduction 244 Evaluating Steam Purity — 


AC crushers Technical Paper 135, 88 pp, entitled ‘““Con- 


rely on coal crushers backed by ductivity vs Sodium by Flame Spectro- 


photometry. In Steam-Purity Studies, 
present results of laboratory and plant 


CU Ae C Tay | Present results of laboratory and plant 


valuable in evaluating steam purity. Per- 


‘a formance curves are included in the paper 
Americar PULVERIZER COMPANY ict: tsborstories inc 


Ploricinators AND MANUFACTURERS ) OF RING CRUSHERS AND PULVERIZERS | 245 Feedwater Treatment — Proc- 
2 ess Bulletin Bl, “Treatment of Boiler 
1431 MACKLIND AVE. SAINT LOUIS 10, MO. Feedwater by Direct. or Internal Method.” 
discusses advantages of direct treatment, 
as a complete treating program or as a 
supplement to external systems I:xplains 
why direct treatment is convenient, eco- 
nomical. National Aluminate Corp 


How to . oii , al iC ot 246 Feedwater Heaters — Open- 


ot 
Coil, tray-type feedwater heaters and puri- 


e ‘al 
Hill 7 we 
fiers of both deaerating and nondeaerating 
, type are presented in 12-pp Bulletin 117-A 
. ' 
Construction and operational features of 


. : P ane - 

the heaters are explained and illustrated, 

and more than a dozen available models 
ne are pictured along with application sug- 
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gestions. They cover c apac ities from 3000 


In the new Seagram Building in New to 300,000 Ib per hour. Stickle Steam 
York, Williams-Hager Silent Check Specialties Co 

Valves control water hammer. They 7 
silence and protect piping by operating 24 
instantly when flow reversal starts or 
when flow is zero. Just one of hundreds 





a 


Boiler Water Treatment — 
Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject of 


of outstanding buildings protected by 10-pp Bulletin BW-7. Economy and opera- 
tion, handling of the Deoxy-Sol, methods 


Williams-Hager Valves. , ; 
of analysis and other details are covered 
Write for Bulletins A bibliography lists supplementary read- 
Figure 329 Valve, —No. 654 on Valves, No. 851 on Cause ing. Fairmont Chemical Co., Inc 
eee gnees Hee Effect and Control of Water Hammer 
Bee vsosieng 248 Mixed-Bed De-lonizers— Prac 





tical equipment for mixed-bed de-ioniza 
tion of flow rates of 5 gph to 5000 gpm is 
WILLIAMS+ HAGER described in this Sp bulletin. Advantages 


ea Ht MM of construction and design are detailed, as 
Hh well as mechanical features, installation 


datdatiaais 
operation. Illinois Water Treatment Co 


Asada 





249 Vaiveless Filter — ( )peration of 
company’s automatic valveless filter is 
described in this 8-pp illustrated bulletin 

H if ¢ K VA LV iz Ss Applications and typical operating condi- 
tions are detailed and diagrams and photos 
are included. The Permutit Co. 


250 Anti-Foam Agent — A cure for 


Architects: Mies von der Rohe & Philip shies THE WILLIAMS GAUGE Cco., Inc. carryover of boiler water due to foaming is 


—— —- ~¥ > —_ —— : described in this illustrated brochure on 
Engineers: Jeros Boum + sceeliconege fibre we 143 Stanwix St. -2 Gateway Center - Pittsburgh 22, Pa. Concentrol a surface active agent of 


tractor: George A. Fuller Company. Plumbing 
Contrector: Eugene Duklover Inc. Our 72nd Yeor . 1886-1958 the polyalkylene glycol group. Before and 
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after photos illustrate performance charac- 
teristics in test case. The Bird- Archer Co. 


251 pH and Chlorine Control — 
The 13th (1957) edition of company’s 
handbook, ‘‘Modern pH and Chlorine Con- 
trol,’ 100-pp, incorporating theory and 
practice of colorimetric analysis, serves as 
a reference for quantitative determination 
of pH, chlorine, phosphate, nitrate, sulfate, 
hardness and other tests. Slide compara- 
tors and complete test kits are illustrated 
In addition to standard pH determina- 
tions, methods are outlined for quantita- 
tive analyses of phosphate, calcium mag- 
nesium, silica nitrate hardness. Available 
to qualified power engineers, please state 
your job title. W. A. Taylor Co 


252 Demineralization Data — Bul- 
letin WC-111A, 32 pp, is company’s re- 
vised booklet on demineralization (ion ex- 
change In addition to basic sections on 
application of demineralizers, principles ol 
operation and chemistry of ion exchange 
resins, this bulletin includes detailed in- 
formation and charts on design and mate- 
rials of construction. Includes comparison 
charts on multi-bed, mixed-bed and scav- 
enger or polishing demineralizers. Detailed 
layouts of each type of system are pro- 
vided. Graver Water Conditioning Co 


253 Handbook on Demineralizing 
— Comprehensive 40-pp Bulletin 5800 
compares various methods of water treat- 
ment, indicating the comparison between 
demineralizers and evaporators. It dis- 
cusses the characteristics of the various 
types of available cation and anion ex- 
( hange materials and offers data on operat- 
ing costs of demineralizing. It tells when to 
use two-bed, three-bed, four-bed, mixed or 
mono-bed types Cochrane Corp 


PUMPS, COMPRESSORS 


254 Controlled Volume Pumps — 
Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
testing systems are presented through text 
and diagrams; and an analysis of boiler 
water treating systems, cooling water 
treating problems, others, also included. 
Milton Roy Co. 


255 Solids Handling Pumps — Bul- 
letin 121-A, 8 pp, describes a complete line 
of non-clog pumps for handling solids in 
suspension. Included are vertical, hori- 
zontal and close-coupled types used to 
handle liquid components of industrial 
processes, industrial waste, and for such 
pumping applications as water supply, 
drainage and sewage handling. Specifica- 
tions are included. Aurora Pump Div., The 
New York Air Brake Co. 


MECHANICAL POWER 
TRANSMISSION 


256 Controlled Speed Systems — 
Eight-pp Booklet F-i952 describes typi- 
cal installations for controlled automatic 
variable speed systems, including con- 
trol of liquid level, pressure, rewind 
tension, speed sensitivity, load, position 
or link synchronization, temperature, 
multiple drive conveyors, os range 
speed, others. Provides information on 
determining preliminary planning and 
obtaining maximum operating efficiency. 
U. 8. Electrical Motors Inc. 


August, 1958 


%* No sharp edges to damage cables 








NOW.--GLoBe orFers... 


two new INTERCHANGEABLE trays 












for support of cables, wiring and tubing 


* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 
* Complete accessories for 


SPEEDIER Installation 


* Complete interchangeability 


Pot. 
Pending 





















Pat. Pending 
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Now, for the first time, two types of 


cable trays, one a ladder type and the 
other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 
Globetray, the ladder type, is intended 
for use where festooning is not a prob- 
lem, while Cable-Strut, the basket type, 
is intended for the support of communi- 


cation wire, instrument tubing and control cables in automation applications. 

These two cable trays have been thoroughly field tested in hundreds of 
large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of manufacturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 


aie “Gratings” or “Conduits” for the one nearest you. ¢ 


PRODUCTS DIVISION #.~ 
Lhe GLOBE Company MANUFACTURERS SINCE 1914 


4022 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 
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soften 
de-alkalize 
clarify 


REMOV 


organic matter 
turbidity 
color 
iron 





U.S. AIR FORCE PHOTO 


HIGH-FLOW, UP-FLOW 


CLARIFIER 


The Clarifier shown above is part of an 
ILLCO-WAY ionXchange installation, 
at a metal-finishing plant, which is used 
for waste disposal and water recovery. 
Similar Clarifiers are widely employed to 
clear up surface waters used by various 
industries — removing organic matter, 
hardness, alkalinity, turbidity, color, and 
iron, as required by specific conditions. 


USED AS PRE-TREATMENT 


In many instances it is more economical 
to vse a Clarifier in the initial part of a 
system. Certain water supplies contain 
organic matter or turbidity which can be 
removed most efficiently by flocculation, 
or contain carbonate hardness or alkalin- 
ity which can be largely reduced by pre- 
cipitation — in which situations, a Clari- 
fier is indicated as best. Let us analyze the 
water you propose to use, and advise you. 


TTD | 


NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Lid., London, Can. 


ILLINOIS WATER 
TREATMENT CO. 
840 Cedar St. 
Rockford, til. 
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25/ V-Belt Drives — Bulletin A-661, 
110-pp, includes valuable engineering in- 
formation, selection tables, drawings, pho- 
tographs and prices for Taper-Lock 
Sheaves Sealed-Life V-Belts, Flexlink 
Belt and variable speed drives. Tables pro- 
vided to facilitate selection of pre-engi- 
neered drives. Dodge Mfg. Corp. 


INSTRUMENTS, CONTROLS 


258 Meters and Controls — Over 
100 measuring, transmitting, receiving, 
recording and indicating instruments and 
control components, including those intro- 
duced within the last year, are described 
in the 8-pp 1957 edition of company’s Bul- 
letin G15-1. Applications, ranges, and 
detailed literature references are given for 
each product. Bailey Meter Co. 


259 For Feedwater Analysis — Bul- 
letin 148BP contains a technical discussion 
of manufacturer’s analyzers for determi- 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H units 
as to function, ranges, accuracy. Cam- 
bridge Instrument Co., Inc. 


260 Easy Reading Gage — An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
poe visibility, other advantages offered 
»y this gage, and explains operation. The 
Reliance Gauge Column Co. 


261 Guide to Gages — Catalog 
300-B, 112 pp, features Ashcroft Dura- 
gauges, Maxisafe, pneumatic receiver, 
recording, quality, drawn case, chemical 
and special application gages. Also pre- 
sented are gage testers, pneumatic trans- 
mitters, gages for nuclear energy. Engi- 
neering data and charts are provided. 
Instruments shown cover dial sizes from 2 
through 24 in., pressures from 30 in. 
vacuum or a few ounces up to 100,000 psi. 
Manning, Maxwell & Moore, Inc. 


262 Temperature Regulators — Ten- 
page Bulletin 620-2 describes features and 
advantages of company’s line of tempera- 
ture regulators consisting of a thermostat 
with capillary tubing and a valve. In- 
cludes information on typical applications, 
as well as dimensional data, diagrams, 
discharge pressure curves, and a valve 
selection chart. Sarco Co., Inc. 


263 Ring Balance Meters — Speci- 
fication Sheet PM-10002 features a line 
of ring balance meters designed to convert 
fluid differential pressure measurements 
into flow records and indications. Includes 
description of operation, specifications, 
internal views showing components, and 
tabulated data. Hagan Chemicals & Con- 
trols, Inc. 


264 instruments and Controls — 
Catalog 57-6 describes instruments and 
controls, including flow meters, liquid level 
or pressure gage, CO, meters, boiler meters, 
pneumatic transmitters, strip chart re- 
corder, pressure, vacuum oa differential 
recorders, temperature recorder, multi- 
point gages Pn others. Includes descrip- 
tive data and illustrations. Republic Flow 
Meters Co. 


265 ideas on Push-Pull Controls 
— Included in this ‘‘Idea File” are answers 
to a power engineer’s questions on the use 
of push-pull controls. A general informa- 
tion booklet discusses remote control ap- 
plications, explains construction and oper- 
ation of company’s Tru-Lay controls. Sep- 
arate bulletins are devoted to standard 


DEOXY-SOL 


SOLUTION OF HYDRAZINE 


¢ Oxygen- 


¢ Scavenger 


e for 
¢ Boiler Water 


¢ Treatment 


EAIRMOUN} 


CHEMICAL CO., INC. 
136 Liberty St., New York 6, N.Y. 


4. H. DeLamer & Son, Inc. 
4529 No. Kedzie Avenve 
Chicago 25, ill. 


Ask for pamphlet BW-7 
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NEW ADHESIVE NAMEPLATES 


look richer, cost less. Are in- 
stalled with minimum effort. 


Gray Pantograph Engraving Co., pro- 
ducers of precision marking and fabrica- 
tion in all metals, plastics and phenolics 
announces the availability of engraved 
Bakelite with top quality proven adhe- 
sive backs which are highly adaptable to 


N° 2 TRANS. 
COOLING FANS 
ONTRACTOR 


the Power Industry because of its 
extreme ease of installation, high visi- 
bility, neat appearance. This pressure 
sensitive Bakelite material adheres to 
any surface including those enameled or 
lacquered indefinitely, yet can be re- 
moved quickly if necessary in the event 
of a copy change. Gray Pantograph 
Engraving Co., precision engravers, 
specializing in serving the Power Indus- 
try for over 12 years, has two plants in 
the United States strategically located 
to quickly serve the entire country 
quickly and economically: 200 Wash- 
ington St., Hoboken, N. J. and North 
Poteau, Oklahoma. Simplified order 
blanks are furnished without obligation, 
to assist and facilitate proper ordering 
without the services of a draftsman. 


Complete descriptive literature and 
samples are available at either of the 
above mentioned plants upon request. 
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issemblies, bracket-type head controls 
micro controls and hand operate d controls 
Automotive and Aircraft Div American 
Chain & Cable Co., I 


266 remperature Regulators 

S1IX-pp Bulle tin 1012 describes company s 
line of steam regulating valves with pilots 
for both fast and slow he iting ¢ xchange rs 
Selection tables and line drawings of typi- 
cal appli itions are also included Spence 


ngineering Co., Ine 


HEATING 
267 Overhead Heating Units — 


Bulletin P 1-57, 16-pp, contains photo- 
graphic reproductions of overhead gas-fired 
heaters, as installed in a variety of com- 
mercial and industrial plants. How this 
type ofl heating solved specific heating 
problems is told. Prat-Daniel Corp 


268 Unit Heaters — Bulletin FAS-1, 


24 pp describes horizontal and vertical 
discharge unit heaters for replacing proc- 
ess exhausted air with warmed fresh air 
ind for comfort ventilation. Dimensions, 
capacities, and suggested methods of in- 
stallation are given, and photos and draw- 
gs are included. L. J. Wing Mfg. Co 


ing 


ELECTRICAL EQUIPMENT 
269 Testing Instruments — Bulle- 


tin 19-58, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets 
motor rotation tester, cable fault locating 
equipment transiormer turn ratio test 
sets, corona test equipment Irequency 
meters, tachometers, others. Includes pho- 
tos and desc riptions ot ¢€ ich type, covering 
chief features James G Biddle ( 0 





270 Handbook on Fuses — This 12- 
pp booklet contains practical information 
on how to get safe, depe ndable. trouble- 
free electrical protection. Shows what to 
do when fuses blow, how to determine 
cause of blows, what kinds of fuse to use 
for various circuits. Contains short histor. 
of fuses and notes on construction of fuses 
Bussman Mfg. Div., MeGraw-Edison Co 


271 Electrical Enclosures — Bulle- 
tin EE, 14 pp, describes company’s line of 
sheet metal l 
related items for a variety of applications 


Covers control desks. electrical cabinets 


electrical enclosures and other 


and enclosures, power distribution and 
control panels, boiler, turbine generator 
control panels, switchgear housings, and 
others. The Kirk & Blum Mfg. Co 


272 Integral Distribution Center 
— Bulletin GEA-6619, 16 pp, contains 
complete data on company’s dry-type in- 
tegral distribution center for such applica- 
tions as industrial plants and warehouses, 
office and commercial buildings, and others 
Tells how one -plece construction saves 
space, simplifies specifying, ordering, and 
installation. Model numbers, dimensions 
and choice of incoming line components 
are given. General Electric Co. 


273 Battery Service Tips — Latest 
information on industrial batteries on 
cycle service is provided in the new edi- 
tion, about 40 pp, of company’s industrial 
battery service manual. Includes photos, 
charts, tables, repair methods, mainte- 
nance, and salient points on operation, 
instructions covering repairs with regular 
or special tools. Also covered are simplified 
testing methods (including safety prac- 
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For Everlasting 
sTaelisvaite) ys 
in Emergencies 


















































OPENING TYPE 


to divert water to sprinkler 














deluge or water curtain 

systems, or to divert | 

\ inflammable liquids to a : 
\ point of safety. 


















Write for Bulletin E52C 















CLOSING TYPE 


to shut off the flow of 

inflammable liquids or to 

concentrate water or steam 
\ in fire mains. 







































Both types can be controlled thermostatically, electrically, or manu- 
ally from any or many locations. Their design assures positive, de- 
pendable protection because they do not wedge and consequently 


cannot stick. L 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. J. 
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NATIONAL AIROIL 


“Phy 


Oil Burners 
OF THE STEAM AND 


MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now, at last, the inherent advantages 
of both systems of fuel oil atomization 
are profitably yours... within the 
one, new NATIONAL AIROIL Dual 


Stage Burner. 


46 years of combustion equipment 
design and manufacture are in back 
of the Dual Stage Oil Burner . . . and, 
it has been thoroughly tested and 
yroved in the field for firing. Petroleum 
aahen Heaters; Rotary Kilns; 
H.R.T., Seotch Marine and Water 
Tube Boilers, etc. 


Available in three sizes, the NATIONAI 
AIROIL Dual Stage Burner fires all 
grades of fuel oil from No. 2 to No 6, 
ready capacity of 80 to 300 
g.p-h. Further, for a perfect flame 
pattern, we would recommend using 
with the Dual Stage Burner either the 
NATIONAL AIROIL Universal Regis- 
ter for forced draft or, the NATIONAT 
ATROIL Tandem Unit for natural or 
induced draft furnaces 


with a 


Get detailed description, illustration, 
and specifications in NATIONAI 
AIROIL Bulletin 25. 


Ol BURNERS and GAS BURNERS for Industric! 
power, process and heating purpeses 

STEAM ATOMIZING Olt BURNERS 

SLUDGE BURNERS, Steam Atomizing 

MOTOR-DRIVEN ROTARY OfL BURNERS 

MECHANICAL PRESSURE ATOMIZING Oil 
BURNERS 

DUAL STAGE, combining Steam and Mechanical 
Atomization 

LOW AIR PRESSURE OlL BURNERS 

AUTOMATIC Ol, BURNERS, fer small process 
furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & Ofl BURNERS 

FUEL Of. PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


Se. 
Established Incorporated 
1912 17 


NATIONAL AIR OIL 
BURNER COMPANY, INC. 


1268 E. Sedgley Ave., Philedeiphia 34, Pa. 
S. W. Division: 2512 Seo. Bivd., Houston 6, Texes 
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tices and acid-handling precautions), and 
charging methods. C & D Batteries, Inc 


274 Cable Troughs—This 12-pp 
catalog offers a simple solution to any 
design proble m ol change of direction or 
elevation with a complete set of standard 
fittings, horizontal elbows, inside and out- 
side vertical elbows, ties, crosses, covers 
ind many special fastening devices to save 
time and labor. Contains full instructions 
for installations, charts, accessory 
items. The Globe Co 


load 


PACKINGS, SEALS 
275 Mechanical Packings — Fea- 


tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross braid packing 
series, twisted foil packings for oil and 
distillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
The Belmont Packing & Rubber Co 


276 Packing Catalog — Catalog 54 
contains literature on company’s line of 
packings and gaskets to serve a variety of 
industrial needs. Among the items featured 
ire metallic packings, fibrous packings, 
plastic packings, gaskets and sheet pack- 
ing, as we ll as high-temperature anti-seize 


compounds. Felt Products Mfg. Co 


FANS, VENTILATING 
277 Air Engineering — Bulletin E-57 


is a 24-pp air engineering data file cov- 
ering engineering facilities for 
propeller fans, specifications, construction, 
maintenance, and installation. Tables for 
estimating air-handling requirements, en- 
trance and elbow provided 
Aerovent Fan Co., Ine 


278 Ventilation Units — Bulletin 
FM-315, 25 pp, describes basic construction 
of company’s package propeller fans for 
commercial and industrial applications 
Illustrated case histories of typical instaila- 
tions are included, as well as performance 
data. Buffalo I orge Co 


and test 


losses are 


OTHER EQUIPMENT 


Centrifugal Dust Collector — 
Twelve-pp Bulletin 100 introduces the 
Cyclo-trell multiple tube dust collector 
which operates on centrifugal collection 
principles and incorporates new features 
collection efficiency and gas 
handling capacity. An illustrated explana- 
tion of operation and construction of this 
colle ctor 18 accompankt d by collection effi- 
nomographs te- 


279 


to boost 


ciency and « pacity 
sear h-Cottre ll Ine 


280 preheating Combustion Air — 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in flue 
gases to preheat incoming combustion air. 
Also covers increased boiler output, ability 
to use lower grade fuels, other advantages 
afforded. Booklet contrasts regenerative 
with recuperative preheaters; explains op- 
erating principle and structural details of 
the Ljungstrom air preheater. Applications 
for other than power boilers are also cov- 
ered. Air Preheater Corp 


281 insulated Stack — This illus- 


trated folder on company’s pre-cast insu- 


CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
WORK 


BOILER 
SETTINGS 


AMERICAN CHIMNEY CORP 


arth ] New York 3, N Y 








PRESSURE 
CLEAN OUT 





Asbestos-Packed Cast Iron Construction 
Double Crossbar, Hinge and Handwheel Design 
Right or Left Hinge 


Available with Double Locking Device to 
prevent accidental locking from outside only 


Assures Maximun Strength, Efficiency and 
Economy for every High Pressure Application 


IMMEDIATE DELIVERY IN SIZES 


FROM 15” x 18” to 24” x 36” 


FROM $95.00 to $275.00 each 


CONNER Y 
CONSTRUCTION COMPANY 


STEEL PLATE CONSTRUCTION 


2nd and Luzerne Sts. 
x 4437, Philadelphia 40, Pa. 
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lated stack contains complet produc t in- 
formation, including ad\ ind de- 
scription, specifications, suggested installa- 
tion methods. Van-Packer Corp 


282 


- Guide 
pressure commercial heating plants are pre- 
sented in this 35-pp publication. Scope of 
guide specifications and basis of recom- 
mendations are detailed, and an index to 
specifications is given. Tabulated data are 
included along with dr: pical 
boiler room fire ind 
Bituminous Coal Institute 


intages 


Heating Plant 
for typi al low- 


Low Pressure 
spe cifications 


wings oF ty 


over ir system 


stacks 


284 
Bulletin 
charts 


for 


Equipment Selector Charts — 
Ck-50, 20 pp ontains 
corrosion-resist equipment 
industries. Tables cover gen- 
eral considerations in selection of material! 


selector 
on int 
process 
physic il properties, corrosion resistance 
and manulacture ol 
Describes rubber and plastic 
ind fittings; valves; pumps 
American Hard Rubber Co 


techniques skill i 
equipme nt 
pipe, tubing 


lined tanks 


285 Corrosion, Abrasion Control 
Modern practices and products for the 
equipment 
ind abrasion 


positive protection ol metal 
Irom the effects of 
ire described in this 16-pp bulletin. Covers 
ind field ipplication of rubber or 


linings to metal parts or prod- 


corrosion 
factory 
synthetic 
and maintenance 
Goodall Rubber Co 


287 Better Fuel Performance — 


This bulletin describes two of company’s 


Fes 
ucts coatings available 


products designed for better fuel perform- 
The first is a fuel oil 
which 


separation in heavy 


and econom 
dispersant 


ince 
sludge prevents sludge 
ind moisture 
The other is 


Chemical Co 


288 Process Equipment etin 
G-3B describes equipment for proccss in- 
dustries, including pneumatic conveying 
systems, compressors and vacuum pumps 


fuel oil 
Western 


t soot remove 


and blowers, gas and 

pumps, and gas washers, 
In addition to describing fea- 
tures and advantages of the equipment, 
bulle tin include 8s engineering data tables, 
photos and drawings. Fuller Co 


289 Belt Conveyor Equipment — 
Catalog 60-B, 150 pp, leatures spec ialized 
data regarding appli ation of belt 
veyors for handling of materials, along 
with a listing of belt convevor equipment 
Included are charts and tables to assist in 
the selection of proper conveyor units and 


coolers 
vacuum 


accessories 


preheaters 


ans 


con- 


equipment for any specific service and lo- 
cation requirements This catalog is pro- 
illustrated with photos, drawings 
Webster Mfg Ine 


fusely 
and diagrams 


290 is Salt Just Salt? — This is the 
title of an 8-pp bulletin describing salt 
characteristics and well as 
geographical distribution. Variations in 
salt from different areas in the United 
States are illustrated and company’s re- 
fined salt products and applications are de- 
Morton Salt Co 


properties as 


scribed 


291 Steel Plate Construction — 
Pictured and described in this 20-pp bulle- 
tin are some of the steps in the fabrication 
of steel plate into boiler breechings, cas- 
ings, duct work, stacks and special shapes, 
from initial design stage to final erection at 
plant site. The bulletin is generously illus- 
trated with photos of typical plants utiliz- 
ing these fabrications. They cover a wide 
range of industries, including paper, petrol- 
eum, steel, as well as utilities. Connery 
Construction Co 
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FORA 
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* 


Sh | oF ® A ts 
a” Say) vent quoust® 
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COMPLETE 
LINE 


Instantaneous speeds—variations in speeds—average measuring in RPM or 


FPM 


the newest model instruments are described in this new Biddle Bulletin. 


Handy Selection Chart gives name, range, description and accuracy of all the 


tachometers in the Biddle line—resonant reed—cent 


hand and fixed types. Request your copy today. 


THERE'S A BIDDLE HAND TACHOMETER TO SUIT YOUR NEEDS 


JAGABI Speed indicators 


Chronometnic 


up to 100,000 rpm 


ugal—chronometric— 


DESCRIPTION 


Integreting— Measures averoge speeds 





JAGABI Tachoscope 


Chronometric 


wp te 20,000 rpm 


A stopwatch end revolution counter in one— 
Time and motion integrated mechanicolly 





JAGABI Five-Range Hand Tochometer 


Contrituge! 


up te 48,000 rpm 


5 individvel ranges —Direct-indicating— Shows 
instontaneous speeds and speed variations 





JAGABI Tripie-Range Hand Tachometer 


Centrifuge! 


up te 40,000 rpm 


3 individvel ranges — 13-inch scale— Twice around 
dial— wide range in each range 





JAGABI Single -Range Tochometer 


Centrifuge! 


300 te 4,000 rpm 


Exceptionally wide range— Double length 13-inch 
scole 





JAGABI Single-Range Precision Hond Tachometer 


Centrifuge! 


1,000 te 6,000 rpm 


Die! diemeter 120mm (4.7 in.) 


reod scale 


open, easy-to- 





JAGABI Techograph 


Centrifuge! 


vp te 12,000 rpm 





A recording Provides’ p 


chert records 





DR. HORN Hand Tachometer 


Centrifuge! 


30,000 rpm 


6 ranges — Simple, sturdy construction— Overspeed 
protection 





JONES Singie-Range Hend Tachometer 


Centrifuge! 


10,000 rpm 


Open equi-spoced scale— with stop button 





JONES Double-Range Hond Techometer 


Centrifuge! 


up te 5,000 rpm 


Open equi-spoced scole— with stop button 





JONES Tripie-Ronge Hond Techometer 


Centrifuge! 


upte 50,000 rpm 


Open equi-speced scale— with stop button 





JONES Stationery Techometers 


Continvous 
indicating 
fixed type 


up te 10,000 rpm 


3 4° and 6° diometer-dieis—Uniform scole 


divisions—Heevy duty 





Accessories for Jegebi, Dr. Horn, Jones 





METRON 3 in 1 Hond Techometer 


Electric (Bottery) 


up te 100,000 rpm 
(with edepters) 


3 single renges—only | visible ot o time 





FRAHM Hend Tochometers 


900 te 100,000 rpm 


Eesy te vse—Sefe—No contact with moving parts 
—Neo weeoring pars —No oiling—No meintenence 
—Net injured by overspeeding—imposes no 
food on small motors or machines under test 





SWEENEY Techometer Tester 





Built on the 
synchronous 





motor principle 





Tests ef! but the resonant reed type tochometers 
—Accurote os an electric clock 


WRITE FOR BULLETIN 35-PE 


JAMES G. BIDDLE CoO. 


Electrical Testing Instruments * Speed Measuring Instruments 
Laboratory & Scientific Equipment 


1316 ARCH 


STREET, 


PHILADELPHIA 7, 


PA. 
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7 NEW 
| ENGINEERING 
BOOKS 


Proceedings of the Second RETMA Con 
ference on Reliable Electrical Connections. 


bo 


;PO 


will increase boiler efficiency! 


By adding OXI Crystals you get more heat and steam with 
less fuel, minimize smoke, insure full boiler output at all 
times, completely oxidize all combustible deposits from 
firedoor to the top of the stack all this with very little 


labor involved 


OXI Crystals will also get rid of slag, firescale, encrusted 
carbon and soot in your boiler fast! 


We are so confident that OXI will satisfy you we offer 
it unaer an iron-clad guarantee 





Learn more about Also ask about KOR, the perfect 
this amazing product fuel oil conditioner end 
Write today for full SURFBLOW, the floating boiler 
information water skimmer 











CORPORATION 
88 — Box 485 
GARY, INDIANA 
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Standard Handbook for Electrical Engi 


neers. Ninth 


Editor, Electrical U J. 23 
trated. McGraw-Hill, 330 W 
York 36, N. Y. Price, $19.5 
This widely-kno 
been published in a ¢ 
modernized inth I 
ied to i 


data from 


Here’s a Strainer 
that’s a little better... 


YET COSTS NO MORE! 


Stainless Steel Screen 
(2) Blowout-Proof Gasket 


(3) Easy Screen Removal 


1. Stainless Steel Screen—Type 430 stainless steel 
screen—either perforated with .045” dia. holes, 
225 per sq. in., or 20 x 100 mesh wire cloth— 
highly corrosion resistant. 

2. Blowout-Proof Gasket—a stainless-clad asbestos 
gasket inside the strainer body is locked in 
place by the bushing. Only a light torque is 
needed for a leaktight seal. 

3. Easy Screen Removal—machine screw threads 
instead of pipe threads make bushing and 
screen easy to remove. 


Available in semi-steel for 250 lbs. service and in 
moly steel for up to 900 lbs. 900° service. Get 
Bulletin No. 602 for details. Write today to 


ARMSTRONG MACHINE WORKS 
8103 Maple Street, Three Rivers, Micmgan 


ARMSTRONG Y-TYPE PIPE STRAINERS 
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' , 
clear power, elevators and mine hoists, light 


ning protection, and power plants 


Ihe extensive revision of the book in this 
edition includes new or enlarged sections on 
such subjects as the transistor, nuclear power, 


new dielectrics for capacitors, many new syn 


thetic resins and plastic s, electrical measuré 


ment for automation, new lighting, recent 


metals like titanium and zirconium, electri 
conductor tables completely recast on basis 


west ASTM standards, 12-volt 


motive systen 


iuto 


transmission 
ternational ele 


magnetic ampl 


Third 


al 


The Chemical Industry Facts Book. 
Edition, 1957. 160 pages, 6 by 9 in., f 
Published by the Manufacturing Chemists’ 
Association, Inc, 1625 Eye St, N.W., Wash 
ington 6, D. C. Price $1.25 

First published in 1953, this handy refer 


“ ork has bec nu 


iccurate 


] j 1 
ence p-dated to give detailed 


information about the chemical 


industry as it is today. There are 15 chapters 


ranging from the s role in the econ 


] 
omy to such specifi $s chemicals ind nuclear 


energy. Profusely illust 1 with charts 


graphs ind tables 


* * 


Pump Operation and Maintenance, b 
I'yler G. Hicks > pages, 6 by 9 u | 
Published by McGraw-Hill Book 


1s 10) ',' is COR) 29 Ont 
YOUR 
COAL CRUSHER 








SAMPLE CRUSHER 
Highly efficient. Approved by 
the U.S. Bureau of Mines. 
Equipped with 3 H.P. motor, 
Gruendler riffle buckets. Will 
enable you to determine B.T.U. 
measurements quickly and 
economically. Hundreds now in 
use. Write for prices. 


W 42nd St, New York 36, N. Y. Price $9.00. 
Written in practical, non-technical lan 
guage, this book covers practically all phases 
of pump installation, starting, operation and 
maintenance 
In addition to the more common varieties 
of pumps, the book covers such specialties 


is steam, power, metering and proportion 


ing, oil-hydraulic, food and chemical han 


dling, ind other types 

A good portion of the book is devoted to 
ictual details of maintenance, with plenty 
of drawings and photographs to illustrat 


the text. In addition, there are some good 


ex ample 5 ol operating and maintenance data 


sheets, to be used by management for con 


trolling maintenance 


Each type of pump is covered separately; 


the common problems — and methods of 


solving them are given for each type 


Covered completely are such subjects as 


bearings, glands, lubrication, packings, 


ing, cleaning and alignment of 


drive S, bal in 


pumps 





CLASSIFIED ADVERTISING 





MAINTENANCE ENGINEER 

FAR EAST ELECTRIC UTILITY requires graduate 
mechanicol engineer or equivalent to plan and 
supervise mechanical maintenance in oil-fired gen- 
erating stations. Ten yeors experience in utilities is 
mandatory. Excellent working and living conditions 
One yeor contract with renewal option. Salary com 
mensurate with experience. Submit complete con 
fidential resume to Gilbert Pacific, Incorporated, 
P.O. Box 1498, Reading, Pa 








help you select the right crusher for 
the right job, a brochure entitled 
“How to Select Your Coal Crusher” 
may be had for the asking. It an- 
swers many questions about Coal 
Crushers and will prove invaluable 
when determining the crusher best 
suited for your needs . . . ideal in- 
formation for consulting engineers. 
The various types of crushers are 
illustrated, together with their spe- 
cifications and capacities. Write for 
your copy today. 


GRUENDLER 


crusher & pulverizer company 


DEPT. CC, 2915 NORTH MARKET ST. 
SAINT LOUIS 6, MISSOURI 
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CLOSES 
TIGHT 


regardless 


EVEN IF THIS 
DIAPHRAGM 
FAILS 


THIS DISC 
MAKES CLOSURE 
POSITIVE - SURE 


With Rockwell ’D-D” Diaphragm Valves, you 
don’t depend on the diaphragm to seal and 
shut-off fluid flow. This is done by the tight 
seating disc which will always close even 
should the diaphragm rupture in corrosive, 
abrasive, vacuum or other service. 

The diaphragm serves a single purpose: 
to seal the valve’s operating mechanism. It 
can be replaced without removing the valve 
from the line. 

Reckwell “D-D” Valves provide other ad- 
vantages: low closing torque; low pressure 
drop; high capacity; minimum maintenance. 
Available with lined and unlined bodies; 
flanged, threaded or with union ends. Get 
Bulletin 800. 


You're SURE = You're SAFE 
with ROCKWELL 
“D-D” VALVES 


w.S. ROCKWELL COMPANY 


2948 ELIOT STREET 
FAIRFIELD, CONN 
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detect O, 
in FEED WATER 


Continuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen entrained 
in steam, indicate when corrective measures are 
necessary to prevent otherwise unsuspected 
and costly corrosion. Cambridge Analyzers 
measure and record dissolved oxygen directly. 
The hydrogen in the steam is measured and 
indicates the quantity of oxygen set free by 
dissociation. Cambridge Instruments are avail- 
able for continuously recording either O, or H, 
separately, or O, and H; simultaneously. 


Send for Bulletin 148 B.P. 


CAMBRIDGE 
INSTRUMENT CO., INC. 


3552 Grand Central Terminal, N. Y. 17, N. Y 
Pioneer Manufacturers of Precision Instruments 
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The easiest—and quickest— 
way to order bulletins and 
catalogs described in this 
magazine is to use the post- 
age-free Reader Service Cards 
on pages 127-128. 


All you need to do is cir- 
cle the item numbers of those 
you want. Then fill in your 
name, job title, company name 
and address—and mail the 
card. 


You may also use the Reader 
Service Cards to request in- 
formation on products described, 
or literature mentioned in the 
ads—just circle the number be- 
low the ad. 








August, 1958 
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Stonega Coke and Coal Company 


D> CD 


Kentucky Sun Coal Company - 
Old King Mining Company 
No. 1 & No. 2 
SUNFIRE OLD KING 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook 





ASHLO HARDBURLY 


Genco Anthracites & Bituminous Coals 


General Coal Company 


123 SOUTH BROAD STREET PHILADEPHIA 9, PA. 


Cable Address: GENCO 
4 Branches > 


CHARLOTTE, N. C. CINCINNATI 
IRWIN, PA. NEW YORK NORFOLK 


BUFFALO CLEVELAND 
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FAST, EASY “in the ia. - 


MAINTENANCE cool water for air conditioning 


Two 16’ 4-blade “Al-Metal” Propel- 
lers, efficiency-engineered to this 
application, keep working tempera- 
tures uniform in a large midwestern 
office building. By the people who 
designed and developed the famous 
“Macheta” Airfoil Propeller — ac- 
claimed as industry's most efficient 
air-moving surface! 


Photo courtesy Watercooling Equipment Co., St. Louis 


Write for free Bulletin 510. 


Aerovent 


FAN COMPANY, INC. 


ASH and BRUSH STS. * PIQUA, OHIO 
304 Wright Bldg. * Tulsa 3, Oklahoma 


Just one more important reason these 
AURORA revs: suction 
CENTRIFUGAL PUMPS 


give greater servive 


Whether municipality or 
industry, you want a 
pump built for long, 
maintenance-free life. 
Equally important, when 
maintenance is needed, 
you want lines back in 
service fast! 

These Aurora Type OJ 
centrifugal pumps are 
built for rugged service, 

Two Aurora Type Centrifugal Pumps and can be quickly main- 
driven by ISHP, 1150 RPM motors are serving tained without disturb- 
as cooling tower pumps in the piant of C . : . 

should & Senn. tne. Giewete. Mitadelehin ing suction or discharge 
Pe piping or pump-motor- 
base alignment. 

They are ideal for 
municipal or industrial 
water service for line 
pressure build-up, boost- 
ing to pressure tanks or 
elevated tanks, cooling 
tower service, fuel trans- | 
fer, fire pumps, marine 
service, circulating, boil- 
er feed service and many 
other general applica- | 
tions. 
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Two Aurora Type “O” Condensation Water 
Pumps are installed in the Hillsborough County 
Courthouse, Tampa, Florida. Duty, 1400 GPM 
against 50° TDH at 1750 RPM , 

For complete range and engineer- 
ing information, write for Bulletin 


105-8 


AURORA PUMP 1iv1s10% eo ae. 


THE NEW YORK AIR BRAKE COMPANY 
40 DEARBORN ST. AURORA ILLINOIS CONDITIONING ASSN. (AMCA) 
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POWELL 


worlds largest family of valves 













Fig. 19013—Steel 900-pound Pressure 
Seal Gate Valve with By-pass. By-pass 
valve is the Powell 1500-pound Integral 
Bonnet Angle Valve (Fig. 1333A). 













Fig. 16003—Steel Pressure Seal 
Gate Valve for 600 pounds W.P. 
Body-bonnet joint stays tight— 
the higher the internal pressure 
the tighter the seal. 900, 1500, 

2500 pound valves available. 


















Fig. 1503WE—Steel Bolted Bonnet Gate Valve for 
150 pounds W.P. Outside screw rising stem and 

yoke. Accurately guided solid or split wedge discs 
are interchangeable. Screwed-in seat rings. 











Fig. 1331-A—Small Integral Bonnet Offset Fig. 3031WE—Stee! Bolted Bonnet 0.S.&Y. Fig. 6061WE—Steel Swing Check Vaive 
Globe Valve for 1500 pounds W.P. One-piece Globe Valve for 300 pounds W.P. Can be for 600 pounds W.P. Heavily bolted cap. : 
construction, light, compact. Stellite hard supplied with plug type discs for either steam Provides straight full flow through the 
faced seat and disc assure long service. or oil service. Screwed-in seat rings. valve when disc is in open position. 















For every flow control problem Powell offers more kinds or types, available in the largest variety of 
metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 





cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 





THE WM. POWELL COMPANY ° Dependable Valves Since 1846 + Cincinnati 22, Ohlo 
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EFFICIENCY AWARD for 1957 (Division A) goes to Federated Rural Electric Assn. for ; 
producing power at the low cost of only 6.54 mills per kwh. Manager Paul L. Ferguson A GOOD NEIGHBOR as well as an efficient one, 
Lubrication with Texaco Ursa Oil Heavy Duty, and frequent thorough engine Federated’s modern plant is handsomely landscaped, 


reports that 
down to 0.005” after and the engines exhaust into Maxim silencers 


checks, have kept average liner wear (all engines, all cylinders 
33,000 hours’ operation 


“MOST EFFICIENT” 
REA PLANT WINS 
TITLE WITH TEXACO 


A combination of rigid maintenance standards and the use of 
Ursa Oil Heavy Duty has won two Diesel Progress awards for efficiency dared ’ 
‘ : Lubrication. Each 8-cylinder 4-cycle Nordberg Dua- 


Texaco 
POWERFUL PERFORMERS stay powerful with Texaco 


for Federated Rural Electric Association, Jackson, Minn. In 1954, and fuel engine is rated at 1750 hp at 327 rpm 


again in 1957, Federated was named “the most efficiently operated of 
all REA internal combustion plants.” This is how Texaco has helped 


Federated stay on top: 


Texaco Ursa Oil Heavy Duty keeps engines clean, for maximum 
efficiency. It prevents formation of sludge, keeps the rings free and 
compression high, so the engine uses less fuel, and runs longer between 


scheduled overhauls. 
4 48 STATES 


Minimizes wear, too. Texaco Ursa Oil Heavy Duty is a premium 
quality lubricant—one of a complete line of Texaco Ursa Oils especially 
refined and processed to lubricate diesel, gas and dual-fuel engines. For 
details on what Texaco Ursa Oils can do in your plant, call the nearest 
of the more than 2,000 Texaco Distributing Plants in the 48 States, or 
write The Texas Company, 135 East 42nd Street, New York 17, N. ¥ 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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